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Abstract

This paper provides evidence that corporate insiders consider investors’ sentiment to-

ward their firms in their trades. Using turnover ratio and option implied volatility

as proxies for firm-specific sentiment, we show that insiders in low-sentiment firms

are more likely to purchase their own stocks than those in high-sentiment firms. This

role of firm-specific sentiment for insider trading behavior remains significant in the

presence of other contributing factors as well as in various subsamples sorted on firm

characteristics. Moreover, insider purchases in low-sentiment firms and sales in high-

sentiment firms are more profitable. These results suggest that insiders attempt to ex-

ploit the misvaluation of their own firms based on the public information about firm-

specific investor sentiment.
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1 Introduction
The trading activity of corporate insiders as informational events has received much

attention from academics, practitioners, and regulators alike for various reasons. While

quite a few prior studies have documented that insiders’ trades earn substantial abnor-

mal returns and predict firms’ future performances presumably because of the nature

of the information they carry,1 research in recent years shows that it may not always be

the case. Specifically, insider trading may or may not contain substantial private infor-

mation and could instead be triggered by other motives. For example, Cohen, Malloy,

and Pomorski (2012) show that there exists routine insider trading that lacks predictive

ability for firms’ future performances. Some other studies document that insider trans-

actions could be linked to a perception of misvaluation inferred from certain public

information including book-to-market ratio (Rozeff and Zaman (1998); Jenter (2005))

and information about the firm’s principal clients (Alldredge and Cicero (2015)). Intu-

itively, there seems to be no reason why corporate insiders do not want to use publicly

available information together with the private information they might have unless the

former is a proper subset of the latter.

In this paper, we investigate how insider trading behavior is affected by a particu-

lar type of public information, i.e., investor sentiment.2 We also examine whether the

insider trades are driven by sentiment-based strategic exploitation of potential misval-

uation by analyzing the profitability of their trades conditional on investor sentiment.

There are two related strands of research in investor sentiment relevant for our

paper; its impacts on asset returns and on managers’ strategic response to perceived

misvaluation. Investor sentiment has recently drawn much attention from finance re-

searchers largely because it has been shown to be negatively related to stock returns.

This is true for both cross-sectional returns (Baker and Wurgler (2006)) and aggregate

market returns (Brown and Cliff (2005); Huang et al.(2015)).

Meanwhile, ample evidence shows that mangers act strategically to take advan-

tage of the perceived misvaluation of their own shares when making investment and

1Earlier studies (see, for example, Lorie and Niederhoffer (1968), Seyhun (1992), and Lakonishok
and Lee (2001), among others) show that insider purchases can predict future returns, while more re-
cent studies (see Cohen et al.(2012), and Biggerstaff et al.(2015)) suggest that insider sales also contain
valuable information about the firm’s future.

2Prior research also shows that investor sentiment has real effect on the aggregate economy by in-
creasing financing cost. (McLean and Zhao (2014)).
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financing decisions. For example, firms tend to issue equity when they are overvalued

(Ritter (1991); Loughran and Ritter (1995)) and repurchase their stocks when they are

undervalued (Ikenberry et al.(1995)). Also, according to the survey by Graham and

Harvey (2001), nearly two thirds of CFOs agree that one important or very important

factor they consider when making equity issuance decisions is the amount by which

their stocks are overvalued or undervalued. In the context of mergers and acquisitions,

bidders are likely to choose stock acquisitions when their firms are overvalued relative

to the target firm (Shleifer and Vishny (2003)).3

More importantly, previous studies show that corporate insiders tend to trade against

the (perceived) mispricing in their firms. For example, Rozeff and Zaman (1998), Jen-

ter (2005), and Piotroski and Roulstone (2005) show that managers of value firms are

involved in more insider purchases managers in growth firms, suggesting that insiders

have contrarian beliefs about their firm.4 Ali et al.(2011) find that insiders trade against

the mispricing induced by mutual funds’ fire sales (and purchases) of the stock. The

fact that investor sentiment affects firm valuation and insiders are likely to exploit the

mispricing in their firm inspires us to explore whether insiders make trading decisions

based on the investor sentiment toward their firms and whether insider trading prof-

itability is influenced by investor sentiment.

When investor sentiment towards a firm is low (high), insiders are likely to perceive

the firm as undervalued (overvalued). To exploit the undervaluation (overvaluation),

insiders are expected to purchase (sell) the stocks of their own firms in the open market.

Therefore, if investor sentiment plays a significant role in insiders’ decision-making

process, one would expect a decrease (increase) in insiders’ buying (selling) activities

as the sentiment towards the firm rises.

To test this hypothesis, we use data on insider transactions reported to the Secu-

rities and Exchange Commission (SEC) between 1986 and 2014. The insider trading

activity is measured by the net purchase ratio, defined as the difference between the

numbers of shares purchased and sold divided by the total number of shares traded

3Managers’ strategic behaviors in other corporate areas have also been linked with insider trading.

Specifically, managers change the timing (Cheng and Lo (2006)) and the quality (Rogers (2008)) of volun-

tary disclosure as well as the timing of mandatory disclosure (Niessner (2015)) prior to insider trading.
4In addition to book-to-market ratio, past returns are used as proxy for mispricing in Piotroski and

Roulstone (2005). The results consistently show that insiders trade as contrarians.
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by insiders(Lakonishok and Lee (2001); Piotroski and Roulstone (2005)).

In this paper, our major objective is to investigate the cross-sectional patterns in in-

sider trading activity and insider trading profits across firms with different sentiment

levels. Therefore, we need to utilize firm-specific measures to capture investors’ sen-

timent level towards individual firms. Our paper considers two measures for firm-

specific sentiment (FS sentiment): turnover ratio (Turnover) and the implied volatility

calculated from equity options (ImpVol). The former proxy is based on the liquidity-

as-sentiment approach in Baker and Stein (2004), while the latter is a firm-level analog

of VIX index which is known as a ”fear index”.

Consistent with our expectation, we find a strong negative relation between in-

siders’ net purchase and FS sentiment. Univariate analysis shows that the average

net purchase ratio decreases monotonically with sentiment deciles. For example, with

turnover ratio as the sentiment proxy, the average net purchase ratio falls dramatically

from 0.269 in the lowest sentiment decile to -0.577 in the highest sentiment decile. This

inverse relationship holds well in subsamples classified by insiders’ position within

the firm and in different sectors.

We also conduct a double-sort analysis to examine the impacts of FS sentiment

conditional on a set of firm characteristics. The results show that the role of sentiment

remains significant after considering these firm characteristics. In addition, we find

that the conditional effect of sentiment on insider trading behavior is stronger for firms

which are relatively difficult to value and arbitrage such as small firms, young firms,

and firms with extreme book-to-market ratio. These results are consistent with the

subjective-to-value and hard-to-arbitrage arguments in Baker and Wurgler (2006).

Next, we run regressions to control for the effects of other factors that are known to

influence insider trading behavior. Our results show that the effect of FS sentiment on

insider trading decisions is still significant even in the presence of other contributing

factors such as firm size, book-to-market ratio, past returns and variables related to

equity-based compensation. We find that the difference in average net purchase ratio

between low-sentiment firms and high-sentiment firms could vary from 0.350 to 0.479

depending on the model specifications.

Further evidence indicates that insiders in low-sentiment firms make buying de-

cisions more aggressively than those in high-sentiment firms. Results from a probit

3



framework also suggest that the probability of becoming a firm with more buyers than

sellers in a given month is significantly higher when investor sentiment towards the

company is low. This supports our hypothesis that insiders would make trading deci-

sions based on investor sentiment towards their firms.

If, as we argue, the variation in insider trading activities with FS sentiment reflects

insiders’ strategic exploitation of misvaluation of their firms, one would expect that

trading profits are significantly higher from purchasing than selling shares when sen-

timent is low and the opposite is the case when sentiment is high. In this paper, we

examine the differences in profits generated by purchase transactions and sale trans-

actions for insiders in different firms. The results are consistent with our hypothesis.

First, we find that insiders in low (high) sentiment firms make significantly higher

(lower) profits from purchases than sales. Over a 180-day period following the trans-

action date, the profit differences are 11.80% and -8.17% for firms in the lowest and

the highest turnover deciles, respectively. Second, we show that for purchases (sales),

transactions by insiders from low-sentiment firms are more (less) profitable than those

by insiders from high-sentiment firms. These findings, which are robust to alterna-

tive sentiment measures and different time intervals, suggest that insiders could make

profits by correctly utilizing information contained in FS sentiment.

The contribution of our paper to the literature is at least twofold. First, our find-

ings shed new light upon the behavior of corporate insiders. Prior research attempts

to understand the determinants of managers’ trading decisions. The documented

contributing factors include mispricing (Rozeff and Zaman (1998); Jenter (2005); Pi-

otroski and Roulstone (2005); Ali et al.(2011)), time-varying information asymmetry

(Alldredge and Cicero (2015); Gider and Westheide (2016)), personal attributes (Hillier

et al.(2015)), and herding behavior (Alldredge and Blank (2016). Evidence in this pa-

per indicates that insiders’ trading patterns are strongly affected by FS sentiment in the

sense that they tend to exploit the misvaluation of their firms. Second, we contribute

to the growing literature on investor sentiment5. While previous research has linked

sentiment with a number of aspects in financial markets, this study is among the first

to investigate the role of investor sentiment in insiders’ trading decisions.

5Examples of work in this area include Brown and Cliff (2005); Kumar and Lee (2006); Cornelli et
al.(2006); Baker and Wurgler (2006, 2007); Yu and Yuan (2011); Stambaugh et al.(2012); Baker et al.(2012);
Stambaugh et al.(2014); Huang et al.(2015).
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The remainder of this paper is organized as follows. Section 2 describes the data

and variable construction. Section 3 analyzes the impacts of investor sentiment on

insider trading behavior. Section 4 examines the relationship between the profitability

of insider trading and investor sentiment. Section 5 concludes the study.

2 Variables and Data

2 .1 Measure for Insider Trading Activity

In this paper, we use the net purchase ratio to measure insiders’ trading behavior6.

The net purchase ratio of firm i in month t is defined as

NPRit =
Purchaseit − Saleit
Purchaseit + Saleit

where Purchaseit (Saleit) is the total number of shares purchased (sold) by insiders of

firm i in month t. Our main results do not change when we redefine the net purchase

ratio in terms of the dollar value rather than the number of shares traded by insiders7.

2 .2 Measures for Firm-specific Sentiment

We use two measures as the proxy for investor sentiment towards an individual

company. Baker and Stein (2004) provide a theoretical model in which irrational in-

vestors will participate only when sentiment is positive due to short-sales constraints.

The prediction of this model is that liquidity increases with investor sentiment. Based

on their liquidity-as-sentiment approach, they suggest that share turnover could pre-

dict future market returns. Baker and Wurgler (2006, 2007) consider share turnover

as one of the proxies for sentiment when they construct a sentiment index for aggre-

gate market. We use monthly turnover ratio as the first measure for investor sentiment

towards a firm. It is defined as the ratio of monthly trading volume to total shares out-

standing at the end of the month for a firm. A higher value of share turnover indicates

higher sentiment.

Our second proxy for firm-specific sentiment is the option implied volatility. Chicago

Board Options Exchange constructs a volatility index, VIX, from S&P 500 stock index
6Similar ratios are commonly used in the literature. See, e.g., Lakonishok and Lee (2001); Piotroski

and Roulstone (2005).
7For the sake of simplicity, we do not report the results based on the dollar volume but they are

available from the authors upon request.
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option prices. VIX captures the market expectation of return volatility in the short term

and is known as a ”fear index”. A high value of VIX indicates that investors expect

high market volatility, which usually corresponds to bad mood in the market. Whaley

(2000) documents that spikes of VIX appeared during market turmoils like the crash

in October 1987. Simon and Wiggins (2001) and Baker and Wurgler (2007) suggest that

VIX is a potential sentiment indicator. In this paper, we compute the implied volatili-

ties for individual firms using data on equity options, following the methodology used

for VIX calculation8, and use the monthly average of the daily implied volatility as the

sentiment measure. A higher value of option implied volatility indicates lower senti-

ment.

2 .3 Other Factors Affecting Insider Trading Activity

The previous research shows that insider trading behavior can be influenced by

several factors. For example, Seyhun (1986) find that the ratio of insiders’ purchases to

sales is approximately 2 in small firms and about 0.6 in large firms. Rozeff and Zaman

(1988) also show that the proportion of insider purchases is much higher in small firms

than that in large firms. In this paper, we use the logarithm of market capitalization

to control the effect of firm size, where market capitalization is defined as the monthly

closing price multiplied by total number of shares outstanding.

Rozeff and Zaman (1998) and Jenter (2005) document that there is a pattern in in-

sider transactions across value (high book-to-market) and growth (low book-to-market)

firms: insiders in high book-to-market firms tend to make more purchases than insid-

ers in low book-to-market firms. We use the ratio of book equity to market capital-

ization to control this effect, where book equity is the sum of shareholders equity and

balance sheet deferred taxes at the end of the previous fiscal year.

Insider trading activities are also affected by stock price movements. Seyhun (1992)

shows that insiders are more likely to make purchases (sales) after stock prices decrease

(increase). Similarly, Piotroski and Roulstone (2005) find that the ratio of shares pur-

chased to the total number of shares traded by insiders is negatively related to recent

returns. Thus, to take into account insiders’ contrarian beliefs, we control the stock’s
8For detailed information on VIX calculation, please refer to the VIX white paper, which is available

on the CBOE website.
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market-adjusted returns in the past 12 months. To capture the impact of risk, we also

include the stock return volatility in the past 12 months.

Stock ownership and equity-based compensation could also influence insiders’ trans-

actions in the open market. Ofek and Yermack (2000) find that insiders tend to sell their

stocks in the open market after they acquire shares by exercising options. They also

show that the level of prior managerial ownership is positively related to the intensity

of insiders’ selling behavior in response to the receipt of stock-based compensation. To

account for managers’ incentives for diversification, we include two variables related

to managers’ holdings of company stock: number of shares owned (options excluded)

at the end of the previous fiscal year and number of shares acquired on option exercise

in the previous fiscal year, respectively, scaled by total shares outstanding at year-end.

2 .4 Data Sources

The insider transaction data come from the Thomson Financial (TFN) insider filings

database, which contains all insider trades reported to SEC. The sample includes all

common stocks (with share code of 10 or 11) that are traded on the NYSE, AMEX, or

NASDAQ from January 1986 to December 20149. To eliminate the impacts of trivial

transactions, we follow procedures in Lakonishok and Lee (2001) to filter the insider

trading data. Specifically, we delete transactions with less than 100 shares, transactions

with trade price beyond 20% of the closing price on the same day and transactions with

shares traded exceeding 20% of the number of shares outstanding.

We collect data on individual stock options from IvyDB OptionMetrics, which pro-

vides comprehensive price information of listed equity options after 1996. Due to the

data limitation, our results for option implied volatility are restricted to the period from

January 1996 to December 2014. We obtain data on managerial stock ownership and

option exercise from Standard and Poor’s ExecuComp database. ExecuComp collects

compensation data from company’s annual proxy statement for the five highest paid

executives in the firm since 1992. It covers companies in the S&P 500, the S&P MidCap

400, and the S&P SmallCap 600. In addition, we gather stock trading data from Center

for Research in Security Prices (CRSP) and financial statement-based information from

COMPUSTAT.
9The insider trading data was not available in the TFN database before January 1986.
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2 .5 Sample Description

Table 1 reports the summary statistics for the sample. As shown in Panel A, our

sample contains 3,408,390 insider transactions from January 1986 to December 2014, of

which 22.24% are purchases and 77.76% are sales. Insiders bought 26,134.72 million

shares and sold 76,873.78 million shares during this period. The total value of shares

traded by insiders exceeds $ 2.3 trillion, about 85% of which comes from insider sales.

The relative proportion of insider purchases and insider sales almost remains the same

for the 1996-2014 period.

Panel B describes the net purchase ratio for firm-month observations with one-

month lagged valid sentiment measures. For the period between 1986 and 2014, we

have 465,762 observations with valid turnover ratio, for which the mean net purchase

ratio is -0.286. For the period between 1996 and 2014, we have 147,861 observations

with valid option implied volatility. The number of observations declines dramatically

not only because the sample period is shorter but also because the listed equity options

for many firms do not exist. The average net purchase ratio for these observations is

-0.648. The standard deviation of 0.945 (0.752) indicates there is a substantial varia-

tion in insider transactions for 1986-2014 (1996-2014) period. As shown in Panel C, the

monthly turnover ratio varies from 0 to 7100.02% with an average value of 14.18%, and

the option implied volatility ranges from 1.296 to 21,479.930 with a mean of 52.995.

3 Insider Trading Activity and Investor Sentiment
This section presents our empirical results about the relation between insider trad-

ing activities and FS sentiment. We examine the effect of sentiment on insider trading

activities first by univariate sorts and then by double sorts. Also, we regress insider

net purchase ratio on sentiment decile dummies with control variables. Moreover,

we provide further evidence on the role of sentiment in insiders’ trading decisions by

comparing the proportion of firms with majority buying in different sentiment deciles.

3 .1 Single Sorts

Table 2 presents the univariate relation between net purchase ratio and FS senti-

ment. We use sentiment measures in month t − 1 to sort firms into ten deciles and
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examine insiders’ trading behavior in month t. With turnover ratio as the sentiment

proxy, we find that net purchase ratio decreases monotonically as FS sentiment rises.

Going from the lowest turnover decile to the highest turnover decile, the average net

purchase ratio of all insiders falls from 0.269 to -0.577. The difference between them

is statistically significant at 1% significance level. This implies that insiders in low-

sentiment firms are more likely to make purchases than insiders in high-sentiment

firms.

Using option implied volatility as the proxy for FS sentiment yields the same con-

clusion. Table 2 shows that for all insiders, the average net purchase ratio increases

across implied volatility deciles, from -0.733 in decile one (high sentiment) to -0.359 in

decile ten (low sentiment). These results imply an inverse relation between insiders’

net purchase and FS sentiment.

The finding that insiders’ net purchase ratio decreases strongly with FS sentiment

is consistent with the hypothesis that insiders are likely to perceive their firms as un-

dervalued (overvalued) when investor sentiment towards the firm is low (high) and

make their trading decisions accordingly to exploit the misvaluation. One concern is

that this striking pattern could be driven by the trading behavior of certain groups of

insiders, especially those with less access to private information. Insiders with great

access to inside information might trade based on their superior knowledge about the

firm rather than FS sentiment. To test whether this is the case, we examine the insider

trading patterns across sentiment deciles for different subsamples classified by insid-

ers’ roles in the firm. Previous research documents that higher-ranked insiders might

have better access to inside information about the operation about the firm. For ex-

ample, Seyhun (1998) shows that compared to other insiders, top executives are able

to make more profits through trading in the open market. Lakonishok and Lee (2001)

find that the aggregate trading by managers is more informative for market returns

than trading by large shareholders. TFN database provides information on insiders’

position within the firm based on a four-level hierarchy system. Level 1 is the high-

est hierarchy which includes chairman of the board, CEO, president, chief operating

officer and general counsel, while Level 4 is the lowest hierarchy which includes ben-

eficial owners, indirect shareholders, and so on10. As shown in Table 2, we find that
10Please refer to the TFN insider fillings database documentation for more details about the four-level

classification of insiders.
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all subsamples exhibit consistent patterns: there is a significant negative relationship

between net purchase ratio and FS sentiment.

The easiness for insiders to exploit private information also varies from industry

to industry. For example, Aboody and Lev (2000) suggest that research and develop-

ment (R&D) affects information asymmetry between insiders and outside investors.

They find that insiders in firms with high R&D investment tend to make more profits

from their trading. To examine whether the effect of sentiment remains the same in

different industries, we classify the firms in our sample by the sector code provided in

TFN database. There are eleven sectors in total: Finance, Healthcare, Consumer Non

Durable, Consumer Services, Consumer Durables, Energy, Transportation, Technol-

ogy, Basic Industries, Capital Goods, and Public Utilities. Figure 1 plots the univariate

result in each sector. Generally speaking, there is an inverse relationship between net

purchase ratio and FS sentiment in every sector. And this pattern is robust to both

sentiment measures.

To sum up, the univariate analysis shows that investor sentiment towards the firm

does influence insiders’ trading decisions. Consistent with our prediction, insiders

in low FS sentiment firms are more likely to purchase their own stocks than insiders

in high FS sentiment firms. Moreover, the negative relationship between net purchase

ratio and the two sentiment proxies seems to hold well across various subsamples. This

pronounced pattern is obtained without considering other factors known to influence

insider trading behavior. Whether the role of investor sentiment can be absorbed by

those factors documented in previous studies is a question to be answered in the next

subsection.

3 .2 Double Sorts

In this subsection, we conduct a double-sorting strategy based on FS sentiment and

a set of firm characteristics. This analysis allows us to investigate the conditional effects

of FS sentiment on insider trading behavior. When studying the relationship between

investor sentiment and cross-sectional returns, Baker and Wurgler (2006) consider sev-

eral firm characteristics related to the subjectivity of their valuation as well as the eas-

iness to arbitrage and find that the impacts of sentiment are stronger for stocks that

are harder to value. Specifically, investor sentiment plays a larger role on small firms,
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young firms, unprofitable firms, non-dividend-paying firms, firms with less tangible

assets, firms with extreme book-to-market ratio, and firms with extreme growth. In

our setting, it is interesting to examine whether the transactions by insiders in those

harder-to-value firms experience a larger variation across sentiment deciles.

At the beginning of each month, we first sort firms into five quintiles based on one

certain firm characteristic and then sort the firms in each bin into ten deciles accord-

ing to sentiment towards the firm in the previous month. We calculate the average

net purchase ratio in the current month for every two-way sorted group. Panel A in

Table 3 presents the impacts of FS sentiment conditional on firm size, where firm size

is computed as share price times shares outstanding in the previous month. It yields

two major findings. First, consistent with our previous results, it shows that the av-

erage net purchase ratio goes down (up) with the Turnover (ImpVol) deciles in each

size group. This indicates that FS sentiment significantly affects insiders’ trading be-

havior after controlling firm size. Second, as shown in the last row, we find that the

conditional effect of FS sentiment varies across firm size bins. As argued in Baker and

Wurgler (2006), our results show that small firms are more sensitive to investor sen-

timent. Specifically, the absolute difference of the average net purchase ratio for the

tenth and the first sentiment deciles is 0.534 (0.418) for small firms and 0.366 (0.032)

for large firms, with turnover ratio (option implied volatility) as the proxy for FS sen-

timent.

Table 3 Panel B examines the patterns in groups double sorted by firm age and FS

sentiment, where firm age is the number of years since the company’s first appearance

in CRSP, measured to the previous month. It shows that our conclusion on the relation

between sentiment and net purchase ratio is robust in different groups classified by

firm age. Also, it indicates that investor sentiment plays a stronger role on the trad-

ing behavior of insiders in young firms. The absolute difference of the average net

purchase ratio for the tenth and the first Turnover (ImpVol) deciles drops from 0.946

(0.480) in the young firm group to 0.551 (0.184) in the old firm group.

In Table 3 Panel C, we report the results based on book-to-market ratio, which is

the ratio of book equity at the end of the previous fiscal year to market equity in the

previous month. Jenter (2005) finds that insiders in high B/M firms are more likely

to make purchases than those in low B/M firms. We confirm this finding with our
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sample: going across rows, one can see that the average net purchase ratio increases

with book-to-market ratio. More importantly, our results demonstrate that there is

a negative relationship between net purchase ratio and sentiment measures in each

B/M group. This implies that, conditional on book-to-market ratio, FS sentiment has

additional explanatory power for insider trading behavior. Furthermore, our results

are consistent with the findings in Baker and Wurgler (2006) that investor sentiment

tends to exert a larger impact on firms with extreme book-to-market ratio. Generally

speaking, we find that the variation of net purchase ratio across sentiment deciles is

larger for firms in the lowest and highest book-to-market groups than those in the

middle groups.

To better display the patterns, we also plot the results of Table 3 in Figure 2. In

the appendix, we present the double sorting results based on some other firm char-

acteristics such as profitability, dividend payment, asset tangibility and sales growth

rate. We find that the negative relationship between net purchase ratio and FS senti-

ment remains robust after considering these factors and that the conditional effect of

FS sentiment on insider trading behavior varies in a pattern which is consistent with

the harder-to-value and harder-to-arbitrage arguments.

3 .3 Multivariate Regressions

To examine the effect of sentiment on the insider trading activity in the presence of

other contributors, we estimate the following cross-sectional model in each month:

NPRi,t = α +
9∑

k=1

βkDecile ki,t−1 + γ × Controls+ εi,t (1)

where NPRi,t is the net purchase ratio of firm i in month t, and Decile ki,t−1 with

k = 1, 2, · · · 9 is a dummy variable which equals to one if firm i is sorted into decile

k based on the sentiment in month t − 1 and zero otherwise11. Control variables in-

cluded in the model are as follows: the logarithm of market capitalization in the pre-

vious month (SIZE); book-to-market ratio (B/M); market-adjusted returns in the past

12 months (RET), where the CRSP value-weighted return is used as the market return;

stock return volatility in the past 12 months (MVOL); number of shares owned (options

11Our conclusions remain the same when continuous measures of firm-specific sentiment instead of
dummy variables are used.
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excluded) at the end of the previous fiscal year scaled by total shares outstanding at

year-end (SHROWN); and number of shares acquired on option exercise in the previ-

ous fiscal year scaled by total shares outstanding at year-end (OPTEX). The time series

of regression coefficients are averaged to generate the final estimates.

Table 4 presents the estimated coefficients together with Newey-West (1987) stan-

dard errors in parentheses. Since the data on SHROWN and OPTEX are available only

for a subsample, we report the results for regressions both with and without these two

controls. The coefficients on sentiment decile dummies are economically and statisti-

cally significant in most cases. Consistent with our univariate results, we find that the

coefficients on those dummies decrease (increase) across turnover (implied volatility)

deciles. This implies that FS sentiment plays a significant role in insiders’ decision-

making process even when other factors are taken into account. With turnover as the

proxy for sentiment, the net purchase ratio for insiders in low-sentiment firms (decile

1) is 0.350 (0.479) higher than that for insiders in high-sentiment firms (decile 10) when

compensation-related controls are (not) included in the regression.

The coefficients on control variables also have expected signs. The significantly

negative coefficient for firm size supports the well-documented fact that insider pur-

chases tend to concentrate in small firms (Seyhun (1986); Rozeff and Zaman (1988)).

The positive coefficient on book-to-market ratio confirms previous findings that insid-

ers in value firms make more net purchases than insiders in growth firms (Rozeff and

Zaman (1998); Jenter (2005)). Consistent with prior research (Seyhun (1992); Piotroski

and Roulstone (2005)), we find a negative impact of past stock returns on insiders’ net

purchase. Also, the variables related to equity-based compensation have the predicted

negative sign (Ofek and Yermack (2000)).

3 .4 Evidence on Frequency of Buying Versus Selling

The evidence presented in previous subsections shows that insiders in low-sentiment

firms make more net purchases than insiders in high-sentiment firms. However, these

results could be driven by a small number of transactions which trade a huge number

of shares. To further explore the effect of FS sentiment on insiders’ decisions about

purchases and sales, we investigate the variation in frequencies of buying and selling

across the sentiment deciles. If insiders regard their firms as undervalued (overval-
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ued) when investor sentiment towards the firm is low (high) and make their trading

decisions based on this perceived misvaluation, one would expect insiders in low-

sentiment firms tend to make buying decisions more aggressively. In other words, the

proportion of firms with more buyers than sellers would be higher in low sentiment

deciles than high sentiment deciles.

Table 5 reports the average percentage of firms with more buyers than sellers in

each sentiment decile. As expected, we find that this percentage decreases (increases)

with turnover (implied volatility) deciles. 65.78% of the firms in the lowest turnover

decile have more buyers than sellers, while this proportion is only 21.48% for the firms

in the highest turnover decile. The difference of 44.30% has a standard error of 0.83%.

The significantly negative relation between FS sentiment and proportion of firms with

more buyers than sellers suggests that insiders’ decisions on whether to buy or sell are

strongly affected by sentiment of outside investors.

Further evidence is provided using a probit framework. The dependent variable is

an indicator which equals one if a firm has more buyers than sellers in a given month

and zero otherwise. Each month, we run a probit regression of this dummy variable

on nine sentiment decile dummies as well as a set of control variables specified in

Section 3 .3. The average regression coefficients together with robust standard errors

are presented in Table 6. Consistent with our previous findings, we find that all of the

coefficients on sentiment decile dummies are economically and statistically significant

at 5% level. These regression coefficients decrease (increase) with turnover (implied

volatility) deciles, indicating that a firm is more (less) likely to be a firm with more

buyers than sellers when FS sentiment is lower (higher). This further corroborates that

insiders tend to trade based on FS sentiment in order to exploit the misvaluation.

4 Insider Trading Profitability and Investor Sentiment
In the previous section, we document that insiders tend to make purchases when

investor sentiment towards their firm is low. This may indicate that insiders time their

transactions to profit from the variation of sentiment. Then, we would expect two find-

ings. First, for the firms with low (high) sentiment, the profits from insider purchases

should be higher (lower) than profits from insider sales. Second, purchase (sales) trans-

actions by insiders from low-sentiment firms should generate higher (lower) profits

14



than those by insiders from high-sentiment firms.

In this section, we test this hypothesis by investigating the relationship between in-

sider trading profits and FS sentiment. Following Aboody and Lev (2000), we measure

insider trading profitability by the difference between raw return and the return on the

value-weighted NYSE/AMEX/Nasdaq index, multiplied by 1 for insider purchases

and by -1 for insider sales. Each month, after sorting firms into ten deciles based on

sentiment in the previous month, we calculate the average abnormal profits for pur-

chases and sales in the lowest and highest deciles respectively.

Table 7 presents the annualized abnormal profits over 90, 180 and 360 calendar

days following the transaction date. Panel A reports the results with turnover ratio as

the proxy for FS sentiment. First, for low (high) sentiment firms, insiders make sig-

nificantly higher (lower) profits from purchases than sales. Take the 180-day period

as an example. We find that for firms in the lowest turnover decile, insiders could

earn 13.12% from purchase transactions versus 1.33% from sales transactions. And the

difference of 11.80% is significantly different from zero at 1% significance level. By

contrast, for insiders in high turnover firms, the average profits from purchases are

8.17% lower than those from sales. Second, we find that for purchase transactions, the

abnormal profits are substantially higher for insiders in low-sentiment firms, and the

opposite is true for insider sales. Specifically, the differences in profits earned by in-

siders from high turnover firms and low turnover firms are -5.67% for purchases and

14.29% for sales. As reported in Panel B, using option implied volatility as the senti-

ment measure yields similar results. For example, for firms with high implied volatility

which represents low sentiment, insider purchases could generate an average abnor-

mal profit which is 12.25% higher than insider sales over 180 days after the transaction

date.

To sum up, the analysis in this section indicates that insider transactions are more

profitable if they are against investor sentiment. These results support our hypothesis

that insiders trade for profits by making their trading decisions relying on the levels of

investor sentiment towards their firms.
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5 Conclusion
This paper provides the empirical evidence that the trading decisions by corporate

insiders are strongly influenced by investor sentiment. Our univariate and multivari-

ate analyses consistently show that there is a negative relationship between insiders’

net purchase ratio and investor sentiment. That is, insiders in low-sentiment firms

are more likely to purchase their own stocks than those in high-sentiment firms. This

trading behavior of corporate insiders remains robust to various sorting and empirical

specifications. Also, we find that insiders could make substantially higher market-

adjusted returns if they buy when sentiment is low and sell when sentiment is high.

These results are consistent with the notion that insiders tend to act strategically to

exploit the perceived misvaluation of their firms.

Our findings have a couple of implications on informational content of insider trad-

ing behavior. First, insider trades could be triggered by the strategic exploitation of

publicly available factors related to outside investors rather than by exclusive insider

information. Second, given the evidence that investor sentiment affects insider trad-

ing behavior, the finding in the prior research that insider transactions have predictive

power for stock returns due to the exclusive insider information perhaps needs to be

reconsidered.
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Panel A: Turnover and Net Purchase Ratio

Panel B: ImpVol and Net Purchase Ratio

Figure 1 Insider Trading Activity by Sentiment Deciles for Subsamples by Sector

This figure depicts the variation in net purchase ratio across different deciles by sector. Firms are classi-

fied into eleven subsamples according to the sector code in TFN database. In each subsample, firms are

sorted into ten deciles based on sentiment towards the firm in month t−1, and the average net purchase

ratio in month t is plotted. The upper panel and lower panel present the results with turnover ratio

(January 1986 — December 2014) and option implied volatility (January 1996 — December 2014) as the

proxy for FS sentiment, respectively.
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Panel A: Firm Size

Panel B: Firm Age

Panel C: Book-to-market Ratio

Figure 2 Insider Trading Activity by Firm Characteristics and Sentiment Quantiles

This figure plots the variation in net purchase ratio across different groups double sorted by firm char-

acteristics and FS sentiment. Firms are first classified into five quintiles based on one certain firm char-

acteristic and then firms in each group are sorted into ten deciles according to sentiment towards the

firm in month t − 1. The average net purchase ratio in month t is plotted. Panels A through C are the

results based on firm size, firm age, and book-to-market ratio, respectively. Firm size is calculated as

share price times shares outstanding in month t−1. Firm age is the number of years since the company’s

first appearance in CRSP, measured to month t − 1. Book-to-market ratio is the ratio of book equity at

the end of the previous fiscal year to market equity in the previous month. In each panel, the graph on

the left and on the right depicts the results with turnover ratio (January 1986 — December 2014) and

option implied volatility (January 1996 — December 2014) as the proxy for FS sentiment, respectively.
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Table 1 Summary Statistics

This table reports the descriptive statistics. Panel A summarizes insider purchases and insider sales
for the whole sample from January 1986 to December 2014 and for the subsample period from January
1996 to December 2014. It includes insider transactions in TFN database for all common stocks that are
traded on the NYSE, AMEX, or NASDAQ, except for transactions with less than 100 shares, transactions
with trade price beyond 20% of the CRSP closing price on that day and transactions with shares traded
exceeding 20% of the number of shares outstanding. Panel B reports the summary statistics for net
purchase ratio of firm i in month t, defined as the difference between the numbers of shares purchased
and sold divided by the total number of shares purchased and sold by insiders of firm i in month t. The
first row is the result for firm-month observations with valid one-month lagged turnover ratio between
January 1986 and December 2014. The second row is the result for firm-month observations with valid
one-month lagged option implied volatility between January 1996 and December 2014. Panel C presents
the descriptive statistics for two sentiment measures: turnover ratio and option implied volatility. The
sample period is from January 1986 to December 2014 for turnover ratio and from January 1996 to
December 2014 for option implied volatility.

Panel A: Insider Transactions

Sample Period: 1986-2014 Sample Period: 1996-2014

Purchases Sales Purchases Sales

Total number of trades 757,928 2,650,462 603,352 2,379,298

Fraction of trades 22.24% 77.76% 20.23% 79.77%

Total number of shares traded (in millions) 26,134.72 76,873.78 23,551.73 70,126.86

Fraction of shares traded 25.37% 74.63% 25.14% 74.86%

Total dollar amount traded (in trillions) 0.34 1.98 0.30 1.84

Fraction of dollar amount traded 14.69% 85.31% 14.10% 85.90%

Panel B: Net Purchase Ratio

Mean SD Min Max Obs.

Sample Period: 1986-2014 -0.286 0.935 -1.000 1.000 465,762

Sample Period: 1996-2014 -0.648 0.740 -1.000 1.000 147,861

Panel C: Firm-specific Sentiment

Mean SD Min Max Obs.

Turnover 14.18% 27.66% 0.00% 7100.02% 465,762

ImpVol 52.995 64.133 1.296 21,479.930 147,861
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Table 3 Insider Trading Activity by Firm Characteristics and Sentiment Quantiles

This table presents the variation in net purchase ratio across groups double sorted by firm characteristics
and FS sentiment. Firms are first classified into five quintiles based on one certain firm characteristic and
then firms in each group are sorted into ten deciles according to sentiment towards the firm in month
t − 1. The average net purchase ratio in month t is reported. Panel A is the results based on firm size,
which is calculated as share price times shares outstanding in month t − 1. Panel B reports the results
base on firm age, which is the number of years since the company’s first appearance in CRSP, measured
to month t−1. Panel C shows the results based on book-to-market ratio, which is the ratio of book equity
at the end of the previous fiscal year to market equity in the previous month. In each panel, the columns
on the left and on the right present the results with turnover ratio (January 1986 — December 2014) and
option implied volatility (January 1996 — December 2014) as the proxy for FS sentiment, respectively.
The last row reports the difference in means for the tenth sentiment decile and the first sentiment decile,
with standard errors in parentheses.

Panel A: Firm Size

Size Size

Turnover 1 2 3 4 5 ImpVol 1 2 3 4 5

1 0.439 0.168 -0.081 -0.205 -0.398 1 -0.564 -0.645 -0.643 -0.693 -0.758

2 0.375 0.044 -0.238 -0.383 -0.532 2 -0.533 -0.664 -0.689 -0.670 -0.779

3 0.319 -0.076 -0.323 -0.439 -0.575 3 -0.499 -0.685 -0.691 -0.719 -0.789

4 0.271 -0.099 -0.362 -0.481 -0.603 4 -0.484 -0.670 -0.718 -0.706 -0.772

5 0.227 -0.154 -0.413 -0.514 -0.619 5 -0.459 -0.646 -0.690 -0.715 -0.764

6 0.183 -0.197 -0.439 -0.535 -0.620 6 -0.446 -0.655 -0.705 -0.728 -0.756

7 0.130 -0.198 -0.485 -0.563 -0.626 7 -0.408 -0.644 -0.683 -0.707 -0.753

8 0.101 -0.227 -0.493 -0.597 -0.636 8 -0.302 -0.613 -0.693 -0.737 -0.771

9 0.038 -0.278 -0.504 -0.658 -0.672 9 -0.251 -0.560 -0.677 -0.732 -0.774

10 -0.095 -0.311 -0.519 -0.686 -0.763 10 -0.147 -0.488 -0.615 -0.677 -0.726

-0.534 -0.480 -0.438 -0.480 -0.366 0.418 0.157 0.029 0.016 0.032
10 - 1

(0.014) (0.014) (0.013) (0.012) (0.011)
10 - 1

(0.026) (0.021) (0.020) (0.018) (0.016)

Panel B: Firm Age

Age Age

Turnover 1 2 3 4 5 ImpVol 1 2 3 4 5

1 0.381 0.325 0.252 0.219 0.076 1 -0.782 -0.803 -0.702 -0.747 -0.590

2 0.122 0.122 0.032 0.044 -0.187 2 -0.771 -0.773 -0.700 -0.749 -0.632

3 -0.029 -0.049 -0.113 -0.122 -0.350 3 -0.759 -0.768 -0.737 -0.718 -0.637

4 -0.157 -0.199 -0.249 -0.215 -0.447 4 -0.760 -0.784 -0.725 -0.691 -0.678

5 -0.253 -0.314 -0.328 -0.326 -0.493 5 -0.759 -0.750 -0.707 -0.680 -0.689

6 -0.319 -0.368 -0.381 -0.399 -0.510 6 -0.734 -0.708 -0.697 -0.647 -0.700

7 -0.370 -0.437 -0.447 -0.443 -0.501 7 -0.673 -0.696 -0.690 -0.635 -0.710

8 -0.441 -0.487 -0.498 -0.484 -0.485 8 -0.612 -0.593 -0.612 -0.619 -0.664

9 -0.496 -0.574 -0.544 -0.512 -0.497 9 -0.517 -0.482 -0.547 -0.519 -0.609

10 -0.565 -0.629 -0.610 -0.559 -0.475 10 -0.302 -0.275 -0.289 -0.332 -0.407

-0.946 -0.954 -0.861 -0.778 -0.551 0.480 0.528 0.412 0.415 0.184
10 - 1

(0.013) (0.012) (0.013) (0.013) (0.014)
10 - 1

(0.021) (0.021) (0.022) (0.021) (0.022)

(continued)
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Table 3 — Continued

Panel C: Book-to-market Ratio

Book-to-market Book-to-market

Turnover 1 2 3 4 5 ImpVol 1 2 3 4 5

1 -0.087 -0.101 0.017 0.191 0.378 1 -0.822 -0.826 -0.762 -0.695 -0.613

2 -0.376 -0.410 -0.247 -0.017 0.251 2 -0.802 -0.823 -0.753 -0.675 -0.592

3 -0.516 -0.509 -0.377 -0.133 0.177 3 -0.808 -0.836 -0.752 -0.661 -0.553

4 -0.561 -0.542 -0.458 -0.241 0.080 4 -0.837 -0.801 -0.755 -0.668 -0.538

5 -0.585 -0.578 -0.496 -0.296 -0.001 5 -0.807 -0.802 -0.742 -0.689 -0.512

6 -0.623 -0.575 -0.515 -0.348 -0.092 6 -0.782 -0.787 -0.750 -0.684 -0.491

7 -0.667 -0.604 -0.527 -0.366 -0.143 7 -0.762 -0.764 -0.690 -0.629 -0.433

8 -0.679 -0.617 -0.538 -0.409 -0.187 8 -0.698 -0.730 -0.678 -0.614 -0.419

9 -0.707 -0.652 -0.554 -0.429 -0.204 9 -0.624 -0.661 -0.612 -0.529 -0.343

10 -0.707 -0.655 -0.587 -0.491 -0.272 10 -0.415 -0.525 -0.419 -0.406 -0.168

-0.620 -0.554 -0.604 -0.682 -0.650 0.407 0.301 0.343 0.289 0.444
10 - 1

(0.014) (0.015) (0.015) (0.015) (0.016)
10 - 1

(0.021) (0.020) (0.022) (0.023) (0.026)

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a
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Table 4 Cross-sectional Regressions of Insider Trading Activity on Sentiment Deciles

This table presents results from cross-sectional regressions. The dependent variable is the net purchase
ratio in a given firm-month. Decile k is a dummy variable which equals to one if the firm is sorted into
decile k based on FS sentiment in the previous month and zero otherwise, where k = 1, 2, · · · 9. SIZE
is the logarithm of market capitalization in the previous month. B/M is book-to-market ratio. RET is
market-adjusted returns in the past 12 months. MVOL is stock return volatility in the past 12 months.
SHROWN and OPTEX are number of shares owned (options excluded) at the end of the previous fiscal
year and number of shares acquired on option exercise in the previous fiscal year, respectively, scaled
by total shares outstanding at year-end. The cross-sectional regression is estimated in each month and
the average coefficients are reported. Estimations (1) and (2) are based on turnover ratio (January 1986
— December 2014), while Estimations (3) and (4) are based on option implied volatility (January 1996
— December 2014). The numbers in parentheses are Newey-West (1987) standard errors. ***, ** and *
denote significance at the 1%, 5% and 10% significance level, respectively.

Turnover ImpVol
(1) (2) (3) (4)

Decile 1 0.479*** 0.350*** -0.371*** -0.404***
(0.014) (0.046) (0.024) (0.029)

Decile 2 0.328*** 0.239*** -0.366*** -0.383***
(0.014) (0.026) (0.023) (0.027)

Decile 3 0.236*** 0.158*** -0.360*** -0.372***
(0.014) (0.018) (0.023) (0.027)

Decile 4 0.172*** 0.078*** -0.358*** -0.364***
(0.013) (0.016) (0.021) (0.026)

Decile 5 0.127*** 0.049*** -0.365*** -0.371***
(0.013) (0.013) (0.017) (0.023)

Decile 6 0.107*** 0.045*** -0.322*** -0.329***
(0.013) (0.014) (0.016) (0.023)

Decile 7 0.085*** 0.029* -0.289*** -0.301***
(0.011) (0.015) (0.014) (0.020)

Decile 8 0.057*** 0.012 -0.227*** -0.237***
(0.010) (0.011) (0.013) (0.020)

Decile 9 0.030*** 0.010 -0.157*** -0.152***
(0.008) (0.012) (0.014) (0.020)

SIZE -0.088*** -0.063*** -0.037*** -0.030***
(0.003) (0.004) (0.004) (0.004)

B/M 0.084*** 0.180*** 0.147*** 0.214***
(0.006) (0.014) (0.013) (0.017)

RET -0.182*** -0.210*** -0.167*** -0.197***
(0.011) (0.015) (0.014) (0.015)

MVOL 0.051*** 0.173*** -0.284*** -0.261***
(0.013) (0.036) (0.048) (0.050)

SHROWN -0.016*** -0.009***
(0.001) (0.002)

OPTEX -0.397*** -0.305***
(0.026) (0.027)

Constant 0.563*** 0.165** 0.287*** 0.178*
(0.045) (0.070) (0.094) (0.096)

Obs. 342,449 131,928 123,280 89,825
Adj. R-squared 0.159 0.110 0.084 0.089
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Table 5 Frequency of Firms with More Buyers across Sentiment Deciles

This table shows insiders’ aggressiveness to make buying decisions for firms in different sentiment
deciles. Firms are sorted into ten deciles based on sentiment towards the firm in month t − 1, and we
calculate the percentage of firms with more buyers than sellers in month t. The average proportion
together with the standard error for each sentiment decile are presented. The last row presents the
difference in means for decile 10 and decile 1. All numbers are reported in percentage. The left panel
and right panel present the results with turnover ratio (January 1986 — December 2014) and option
implied volatility (January 1996 — December 2014) as the proxy for FS sentiment, respectively.

Turnover ImpVol

Decile Mean SE Mean SE

1 65.780 0.572 15.125 0.743

2 55.647 0.674 15.060 0.779

3 48.234 0.793 15.048 0.777

4 41.444 0.823 15.534 0.740

5 34.984 0.844 15.203 0.742

6 31.299 0.819 16.211 0.729

7 29.205 0.810 17.230 0.765

8 27.010 0.777 19.690 0.821

9 25.011 0.688 23.882 0.870

10 21.476 0.597 33.581 1.038

10 - 1 -44.304 0.827 18.456 1.292
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Table 6 Probit Regressions of ”More Buyer Dummy” on Sentiment Deciles

This table presents results from probit regressions. The dependent variable is an indicator which equals
to one if a firm has more buyers than sellers in a given month and zero otherwise. Decile k is a dummy
variable which equals to one if the firm is sorted into decile k based on FS sentiment in the previous
month and zero otherwise, where k = 1, 2, · · · 9. SIZE is the logarithm of market capitalization in the
previous month. B/M is book-to-market ratio. RET is market-adjusted returns in the past 12 months.
MVOL is stock return volatility in the past 12 months. SHROWN and OPTEX are number of shares
owned (options excluded) at the end of the previous fiscal year and number of shares acquired on option
exercise in the previous fiscal year, respectively, scaled by total shares outstanding at year-end. One
probit regression is estimated for each month and the average coefficients together with robust standard
errors are reported. Estimations (1) and (2) are based on turnover ratio (January 1986 — December 2014),
while Estimations (3) and (4) are based on option implied volatility (January 1996 — December 2014).
***, ** and * denote significance at the 1%, 5% and 10% significance level, respectively.

Turnover ImpVol
(1) (2) (3) (4)

Decile 1 0.679*** 0.568*** -0.724*** -0.689***
(0.0273) (0.1998) (0.0584) (0.0931)

Decile 2 0.535*** 0.420*** -0.720*** -0.649***
(0.0431) (0.1012) (0.0607) (0.0937)

Decile 3 0.403*** 0.366*** -0.688*** -0.601***
(0.0335) (0.0602) (0.0489) (0.0802)

Decile 4 0.290*** 0.205*** -0.653*** -0.546***
(0.0314) (0.0492) (0.0435) (0.0814)

Decile 5 0.225*** 0.163*** -0.701*** -0.617***
(0.0300) (0.0484) (0.0418) (0.0741)

Decile 6 0.195*** 0.140*** -0.648*** -0.563***
(0.0316) (0.0505) (0.0508) (0.0759)

Decile 7 0.173*** 0.128** -0.536*** -0.505***
(0.0307) (0.0534) (0.0398) (0.0836)

Decile 8 0.114*** 0.121*** -0.405*** -0.360***
(0.0217) (0.0458) (0.0336) (0.0743)

Decile 9 0.082*** 0.107** -0.268*** -0.185**
(0.0257) (0.0482) (0.0329) (0.0776)

SIZE -0.156*** -0.139*** -0.084*** -0.081***
(0.0054) (0.0086) (0.0077) (0.0089)

B/M 0.145*** 0.335*** 0.262*** 0.379***
(0.0103) (0.0332) (0.0232) (0.0339)

RET -0.361*** -0.590*** -0.495*** -0.671***
(0.0198) (0.0421) (0.0372) (0.0439)

MVOL 0.032 0.165 -0.704*** -0.710***
(0.0218) (0.1054) (0.0947) (0.1192)

SHROWN -0.064*** -0.078***
(0.0128) (0.0209)

OPTEX -1.591*** -1.833***
(0.1376) (0.1820)

Constant 1.088*** 0.734*** 0.894*** 0.759***
(0.0830) (0.1416) (0.1547) (0.1887)
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Appendix

This appendix presents additional evidence for the impacts of FS sentiment condi-

tional on some firm characteristics. Following Baker and Wurgler (2006), we consider

profitability, dividend payment, asset tangibility, and sales growth rate. These results

are tabulated in Table A1 and plotted in Figure A1.

In the first panel, we consider firm profitability measured by the return on equity,

that is, earnings divided by book equity at the end of the previous fiscal year. To

compare the patterns for unprofitable (Earnings <=0) and profitable firms, we first

classify firms based on whether their earnings are negative or not. And the firms with

positive earnings are further sorted into five quintiles. Consistent with the arguments

in Baker and Wurgler (2006), we find that the trading by insiders in unprofitable firms

are more heavily affected by investor sentiment.

Panel B is the results based on dividends to equity. We first determine whether

a firm is a dividend payer and then further sort the dividend-paying firms into five

groups. The results show that FS sentiment plays a stronger role for non-dividend-

paying (Dividends=0) companies.

Panel C and Panel D examine two measures for asset tangibility: plant, property

and equipment, and research and development at the end of the previous fiscal year,

both scaled by total assets. Generally speaking, we find that the variation in net pur-

chase ratio across sentiment deciles is larger for firms with less plant, property and

equipment and higher research and development, which supports the conjecture that

the valuation of firms with fewer tangible assets are more subjective.

Finally, we investigate sales growth rate, which is defined as the percentage change

in net sales. Consistent with the results in Baker and Wurgler (2006), we find that firms

with extreme growth are more sensitive to investor sentiment.

a

a
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Panel A: Profitability

Panel B: Dividends Payment

Panel C: Plant, Property, and Equipment

a (continued)

Figure A1 Insider Trading Activity by Firm Characteristics and Sentiment Quantiles
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Panel D: Research and Development

Panel E: Sales Growth

Figure A1 — Continued

a

a

a

a

a

a

a

a

32



Ta
bl

e
A

1
In

si
de

r
Tr

ad
in

g
A

ct
iv

it
y

by
Fi

rm
C

ha
ra

ct
er

is
ti

cs
an

d
Se

nt
im

en
tQ

ua
nt

ile
s

Pa
ne

lA
:P

ro
fit

ab
ili

ty

R
et

ur
n

on
Eq

ui
ty

R
et

ur
n

on
Eq

ui
ty

Tu
rn

ov
er

Ea
rn

in
gs
<
=

0
1

2
3

4
5

Im
pV

ol
Ea

rn
in

gs
<
=

0
1

2
3

4
5

1
0.

28
0

0.
18

2
-0

.0
04

-0
.0

80
-0

.1
80

-0
.0

72
1

-0
.6

83
-0

.6
40

-0
.6

94
-0

.7
54

-0
.8

07
-0

.7
93

2
0.

11
5

-0
.0

26
-0

.1
70

-0
.3

13
-0

.4
30

-0
.3

89
2

-0
.6

66
-0

.6
34

-0
.7

32
-0

.7
39

-0
.7

65
-0

.7
91

3
-0

.0
01

-0
.1

42
-0

.2
79

-0
.4

19
-0

.5
37

-0
.4

94
3

-0
.6

92
-0

.6
73

-0
.7

02
-0

.7
33

-0
.7

73
-0

.7
91

4
-0

.1
15

-0
.2

58
-0

.3
71

-0
.4

82
-0

.5
72

-0
.5

38
4

-0
.6

7
-0

.7
14

-0
.7

18
-0

.7
36

-0
.7

72
-0

.7
57

5
-0

.2
16

-0
.3

53
-0

.4
11

-0
.5

08
-0

.5
94

-0
.5

45
5

-0
.6

39
-0

.6
88

-0
.7

21
-0

.7
45

-0
.7

57
-0

.7
77

6
-0

.2
67

-0
.3

77
-0

.4
57

-0
.5

45
-0

.5
83

-0
.5

60
6

-0
.6

6
-0

.6
74

-0
.7

38
-0

.7
43

-0
.7

90
-0

.7
73

7
-0

.3
34

-0
.4

28
-0

.4
87

-0
.5

55
-0

.6
16

-0
.5

78
7

-0
.5

73
-0

.6
78

-0
.6

94
-0

.7
48

-0
.7

41
-0

.7
36

8
-0

.4
16

-0
.4

74
-0

.5
21

-0
.5

76
-0

.5
97

-0
.6

06
8

-0
.5

3
-0

.6
45

-0
.6

76
-0

.7
07

-0
.7

24
-0

.6
81

9
-0

.4
88

-0
.5

43
-0

.5
57

-0
.6

10
-0

.6
32

-0
.6

38
9

-0
.3

93
-0

.6
06

-0
.6

41
-0

.6
53

-0
.6

65
-0

.5
92

10
-0

.5
73

-0
.6

49
-0

.6
22

-0
.6

61
-0

.6
61

-0
.6

57
10

-0
.2

43
-0

.4
21

-0
.4

77
-0

.5
02

-0
.5

11
-0

.4
47

-0
.8

53
-0

.8
31

-0
.6

18
-0

.5
81

-0
.4

81
-0

.5
85

0.
43

9
0.

21
9

0.
21

7
0.

25
3

0.
29

6
0.

34
6

10
-1

(0
.0

13
)

(0
.0

18
)

(0
.0

18
)

(0
.0

18
)

(0
.0

18
)

(0
.0

18
)

10
-1

(0
.0

24
)

(0
.0

28
)

(0
.0

26
)

(0
.0

25
)

(0
.0

24
)

(0
.0

25
)

(c
on

tin
ue

d)

33



Ta
bl

e
A

1
—

C
on

tin
ue

d

Pa
ne

lB
:D

iv
id

en
d

Pa
ym

en
t

D
iv

id
en

ds
to

Eq
ui

ty
D

iv
id

en
ds

to
Eq

ui
ty

Tu
rn

ov
er

D
iv

id
en

ds
=

0
1

2
3

4
5

Im
pV

ol
D

iv
id

en
ds

=
0

1
2

3
4

5

1
0.

22
2

0.
14

2
0.

03
1

0.
15

3
0.

17
6

0.
07

4
1

-0
.7

88
-0

.7
84

-0
.7

54
-0

.7
48

-0
.6

94
-0

.7
87

2
-0

.0
08

-0
.0

82
-0

.1
53

-0
.0

61
-0

.1
31

-0
.2

11
2

-0
.7

90
-0

.7
41

-0
.7

75
-0

.7
39

-0
.7

16
-0

.7
47

3
-0

.1
73

-0
.3

27
-0

.3
25

-0
.2

86
-0

.2
73

-0
.3

49
3

-0
.7

68
-0

.7
18

-0
.7

24
-0

.7
01

-0
.7

01
-0

.7
32

4
-0

.2
85

-0
.4

26
-0

.4
16

-0
.3

97
-0

.3
87

-0
.4

21
4

-0
.7

74
-0

.7
10

-0
.7

28
-0

.7
33

-0
.6

58
-0

.7
16

5
-0

.3
68

-0
.4

72
-0

.4
68

-0
.4

92
-0

.4
57

-0
.4

96
5

-0
.7

39
-0

.6
96

-0
.7

05
-0

.6
25

-0
.6

94
-0

.6
75

6
-0

.4
36

-0
.5

01
-0

.5
35

-0
.5

53
-0

.5
21

-0
.5

28
6

-0
.7

11
-0

.7
13

-0
.6

97
-0

.6
54

-0
.6

62
-0

.6
67

7
-0

.5
03

-0
.5

14
-0

.5
29

-0
.5

08
-0

.5
11

-0
.5

17
7

-0
.6

79
-0

.6
75

-0
.6

32
-0

.6
18

-0
.6

28
-0

.6
27

8
-0

.5
53

-0
.5

33
-0

.5
79

-0
.5

29
-0

.5
10

-0
.4

98
8

-0
.6

25
-0

.6
00

-0
.6

17
-0

.6
02

-0
.6

00
-0

.5
88

9
-0

.6
00

-0
.5

37
-0

.5
50

-0
.5

09
-0

.4
97

-0
.4

69
9

-0
.5

26
-0

.4
83

-0
.5

85
-0

.5
22

-0
.4

92
-0

.5
37

10
-0

.6
45

-0
.4

97
-0

.5
29

-0
.5

00
-0

.4
67

-0
.4

92
10

-0
.3

28
-0

.3
28

-0
.3

83
-0

.3
35

-0
.3

63
-0

.3
93

-0
.8

67
-0

.6
39

-0
.5

60
-0

.6
53

-0
.6

43
-0

.5
66

0.
45

9
0.

45
6

0.
37

1
0.

41
3

0.
33

1
0.

39
4

10
-1

(0
.0

08
)

(0
.0

26
)

(0
.0

26
)

(0
.0

26
)

(0
.0

26
)

(0
.0

26
)

10
-1

(0
.0

13
)

(0
.0

36
)

(0
.0

37
)

(0
.0

37
)

(0
.0

38
)

(0
.0

36
)

(c
on

tin
ue

d)

34



Ta
bl

e
A

1
—

C
on

tin
ue

d

Pa
ne

lC
:P

la
nt

,P
ro

pe
rt

y,
an

d
Eq

ui
pm

en
t

Pl
an

t,
Pr

op
er

ty
,a

nd
Eq

ui
pm

en
t

Pl
an

t,
Pr

op
er

ty
,a

nd
Eq

ui
pm

en
t

Tu
rn

ov
er

1
2

3
4

5
Im

pV
ol

1
2

3
4

5

1
0.

12
5

0.
08

0
0.

05
0

0.
10

0
0.

13
2

1
-0

.7
64

-0
.7

84
-0

.7
79

-0
.7

93
-0

.6
86

2
-0

.1
14

-0
.1

67
-0

.1
74

-0
.1

49
-0

.0
50

2
-0

.7
82

-0
.8

00
-0

.7
76

-0
.7

38
-0

.6
84

3
-0

.2
86

-0
.3

27
-0

.3
20

-0
.3

03
-0

.2
38

3
-0

.7
62

-0
.7

93
-0

.7
65

-0
.7

28
-0

.6
76

4
-0

.3
72

-0
.3

97
-0

.4
00

-0
.4

00
-0

.3
24

4
-0

.7
65

-0
.7

85
-0

.7
68

-0
.7

02
-0

.6
80

5
-0

.4
43

-0
.4

56
-0

.4
50

-0
.4

24
-0

.3
79

5
-0

.7
39

-0
.7

95
-0

.7
59

-0
.6

90
-0

.6
53

6
-0

.4
74

-0
.5

05
-0

.4
75

-0
.4

37
-0

.4
02

6
-0

.7
37

-0
.7

46
-0

.7
49

-0
.7

05
-0

.6
69

7
-0

.5
02

-0
.5

66
-0

.4
89

-0
.4

65
-0

.4
42

7
-0

.7
11

-0
.7

32
-0

.6
79

-0
.6

56
-0

.6
12

8
-0

.5
70

-0
.5

90
-0

.5
37

-0
.5

11
-0

.4
59

8
-0

.6
35

-0
.7

06
-0

.6
81

-0
.6

19
-0

.5
76

9
-0

.6
20

-0
.6

50
-0

.5
70

-0
.5

35
-0

.4
66

9
-0

.5
92

-0
.6

40
-0

.5
47

-0
.5

37
-0

.4
76

10
-0

.6
54

-0
.7

00
-0

.6
16

-0
.5

60
-0

.5
18

10
-0

.4
06

-0
.4

30
-0

.3
90

-0
.3

00
-0

.3
53

-0
.7

80
-0

.7
80

-0
.6

66
-0

.6
60

-0
.6

49
0.

35
8

0.
35

4
0.

38
9

0.
49

3
0.

33
3

10
-1

(0
.0

15
)

(0
.0

14
)

(0
.0

15
)

(0
.0

15
)

(0
.0

15
)

10
-1

(0
.0

22
)

(0
.0

21
)

(0
.0

22
)

(0
.0

22
)

(0
.0

23
)

(c
on

tin
ue

d)

35



Ta
bl

e
A

1
—

C
on

tin
ue

d

Pa
ne

lD
:R

es
ea

rc
h

an
d

D
ev

el
op

m
en

t

R
es

ea
rc

h
an

d
D

ev
el

op
m

en
t

R
es

ea
rc

h
an

d
D

ev
el

op
m

en
t

Tu
rn

ov
er

1
2

3
4

5
Im

pV
ol

1
2

3
4

5

1
0.

11
3

0.
06

2
-0

.0
10

-0
.0

68
0.

04
2

1
-0

.7
67

-0
.7

75
-0

.8
18

-0
.8

60
-0

.8
86

2
-0

.0
85

-0
.2

15
-0

.2
66

-0
.3

29
-0

.1
59

2
-0

.7
68

-0
.7

45
-0

.7
97

-0
.8

79
-0

.8
66

3
-0

.2
75

-0
.3

75
-0

.4
00

-0
.4

49
-0

.2
54

3
-0

.7
58

-0
.6

91
-0

.7
87

-0
.8

49
-0

.8
41

4
-0

.3
73

-0
.4

23
-0

.5
00

-0
.5

34
-0

.3
40

4
-0

.7
45

-0
.7

10
-0

.7
66

-0
.8

46
-0

.7
83

5
-0

.3
98

-0
.4

74
-0

.5
44

-0
.5

70
-0

.4
43

5
-0

.7
67

-0
.6

74
-0

.7
77

-0
.8

41
-0

.7
61

6
-0

.4
70

-0
.4

75
-0

.5
48

-0
.6

21
-0

.4
89

6
-0

.7
13

-0
.6

98
-0

.7
67

-0
.8

27
-0

.7
05

7
-0

.4
80

-0
.5

01
-0

.5
60

-0
.6

83
-0

.5
65

7
-0

.6
79

-0
.6

62
-0

.7
46

-0
.8

04
-0

.6
78

8
-0

.4
87

-0
.4

78
-0

.5
85

-0
.7

24
-0

.6
29

8
-0

.5
92

-0
.6

05
-0

.7
16

-0
.7

58
-0

.6
33

9
-0

.5
09

-0
.5

16
-0

.6
30

-0
.7

52
-0

.6
82

9
-0

.4
85

-0
.5

48
-0

.6
38

-0
.6

76
-0

.4
70

10
-0

.5
19

-0
.5

52
-0

.6
71

-0
.7

60
-0

.6
98

10
-0

.2
60

-0
.3

93
-0

.4
29

-0
.5

12
-0

.2
70

-0
.6

33
-0

.6
14

-0
.6

61
-0

.6
92

-0
.7

40
0.

50
8

0.
38

2
0.

38
9

0.
34

8
0.

61
6

10
-1

(0
.0

20
)

(0
.0

20
)

(0
.0

19
)

(0
.0

18
)

(0
.0

19
)

10
-1

(0
.0

28
)

(0
.0

27
)

(0
.0

26
)

(0
.0

24
)

(0
.0

26
)

(c
on

tin
ue

d)

36



Ta
bl

e
A

1
—

C
on

tin
ue

d

Pa
ne

lE
:S

al
es

G
ro

w
th

Sa
le

s
G

ro
w

th
Sa

le
s

G
ro

w
th

Tu
rn

ov
er

1
2

3
4

5
Im

pV
ol

1
2

3
4

5

1
0.

36
4

0.
23

9
0.

13
6

0.
13

4
0.

14
7

1
-0

.6
68

-0
.7

44
-0

.7
56

-0
.7

58
-0

.6
97

2
0.

18
3

0.
01

4
-0

.0
94

-0
.1

60
-0

.1
19

2
-0

.6
69

-0
.7

41
-0

.7
46

-0
.7

40
-0

.7
31

3
0.

04
0

-0
.1

58
-0

.2
53

-0
.3

32
-0

.2
61

3
-0

.6
36

-0
.7

35
-0

.7
48

-0
.7

71
-0

.7
18

4
-0

.0
85

-0
.2

74
-0

.3
78

-0
.4

18
-0

.3
60

4
-0

.6
38

-0
.7

11
-0

.7
57

-0
.7

62
-0

.7
33

5
-0

.1
80

-0
.3

87
-0

.4
65

-0
.4

84
-0

.4
46

5
-0

.6
08

-0
.6

95
-0

.7
30

-0
.7

66
-0

.7
50

6
-0

.2
83

-0
.4

29
-0

.4
97

-0
.5

15
-0

.4
98

6
-0

.5
94

-0
.6

90
-0

.7
40

-0
.7

27
-0

.6
94

7
-0

.3
20

-0
.4

35
-0

.5
01

-0
.5

48
-0

.5
32

7
-0

.5
77

-0
.6

93
-0

.7
17

-0
.7

25
-0

.6
69

8
-0

.4
00

-0
.4

75
-0

.5
19

-0
.5

75
-0

.5
78

8
-0

.5
59

-0
.6

42
-0

.6
92

-0
.7

10
-0

.6
59

9
-0

.4
72

-0
.4

79
-0

.5
35

-0
.6

18
-0

.6
41

9
-0

.4
78

-0
.5

85
-0

.5
92

-0
.6

24
-0

.5
46

10
-0

.5
45

-0
.5

31
-0

.5
92

-0
.6

28
-0

.6
67

10
-0

.2
99

-0
.3

88
-0

.4
55

-0
.4

56
-0

.3
35

-0
.9

09
-0

.7
70

-0
.7

28
-0

.7
61

-0
.8

14
0.

36
9

0.
35

6
0.

30
1

0.
30

2
0.

36
2

10
-1

(0
.0

14
)

(0
.0

14
)

(0
.0

14
)

(0
.0

14
)

(0
.0

13
)

10
-1

(0
.0

23
)

(0
.0

21
)

(0
.0

21
)

(0
.0

20
)

(0
.0

22
)

37


