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The first essay examines how the outcome of pepurchasing activity influences
future repurchasing decisions. We find strong evsgethat future decisions to
repurchase equity are negatively influenced by lgdoned past repurchases.
Specifically, we show that the past losses on stepkrchases reduce the propensity to
engage in additional repurchases in the futurefiidealmost no evidence that past gains
on repurchases positively or negatively influengere repurchasing activity. These
results are robust to various firm characterisessimation and sampling methods.
Further analyses show that losses on past rep@glvatuence dividend policy. We
show that the dividend-repurchase substitutionskes down for firms that experience
losses in their past repurchase activities. Ovaeslults suggest that managerial
behavioral biases have a strong influence on fueparchase decisions consistent with
the loss-aversion concept of prospect theory.

The second essay examines the relation betweatemifficers and directors) open
market transactions and the outcome of past insidding to better understand what
motivates insiders to trade. We find strong evideiinat open market purchases made by
insiders are negatively influenced by poorly tinmesider purchases. Specifically, we
show that the losses on insider purchases rededetdnsity of open market purchases.

We find almost no evidence that past gains frondersrading positively or negatively



influence open market purchases. These result®bust to various firm characteristics,
estimation and sampling methods. The results sugiggsmanagerial behavioral biases
have a strong influence on future insider purclhasictivity consistent with the loss-
aversion concept of prospect theory. Further apalgtiow that loss aversion can
enhance insider wealth by helping insiders avdabsa of 5.7% over the course of the
next year under certain circumstances while reffingifrom loss aversion under certain

circumstances can help insiders to net an averb@d 4% over the following year.
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Essay 1
Does Past Performance of Stock Repurchases Afteéaté-Repurchase Decisions?

1. Introduction

Stock repurchases are risky investments made bpgeament on behalf of
current shareholders. There is an extensive liuszavhich documents “rational”
motivations for managers repurchasing their firstgck. By rational we simply mean
stock repurchases are used as a tool that bettedfitsm’s shareholders in some way by
increasing, or at least holding constant, firm galDeAngelo, DeAngelo and Skinner
(2008) provide anecdotal evidence of firms repusaittheir stocks at high prices prior
to the 2008 financial crisis. They question mamnsigability to time the market and ask
whether repurchasing activity will ever return t@42008 levels.

At odds with this notion of rationality is the rexteempirical work of Bonaime et
al. (2012) who find that, on average, managershaxaipropensity to mis-time stock
repurchases and in the process destroy signifaraounts of shareholder wealth. Their
empirical findings suggest the possibility of adhtl behavioral factors that may
influence repurchase activity. In particular, Bona et al. (2012) document a tendency
of managers to repurchase more after their stoslgbae up, and less after their firm’s
stock price has fallen, which leads to lower resuon average. This finding suggests
that managerial repurchase decisions may be infkgeby prior stock returns, and may
actually destroy shareholder value. The resulBarfaime et al. (2012) follow a line of

research suggesting investment decisions may heinfed by past returhs

! Ippolito (1992) shows inflows to mutual funds ateongly correlated with past fund performance.
Empirical work by Dichev (2007), Friesen and Sap@Q(7) and Frazzini and Lamont (2008) indicates that
poor investment-timing decisions, in which investbuy after past gains and sell after past loskstroys
investor wealth



We hypothesize that managerial stock repurchageslso influenced by the rate
of return on the existing portfolio of repurchastock generated from prior gains and
losses from stock repurchases. This is consistghtresearch demonstrating that in a
variety of contexts, decisions under uncertainty loa substantially affected by the
outcomes of past decisions (see for example, TH&8IBO; Staw 1981; Arkes and Blumer
1985). Thaler and Johnson (1990) investigate haev gains and losses affect risk
taking behavior. Based on experimental data frame€ll undergraduate and MBA
students they find increased willingness to takk after prior gains, which they refer to
as the “house money effect”. However, after elgoeing a prior loss, individuals
showed increased loss aversion and reduced wisgto take risk.

If past gains and losses influence repurchaseidasisghen only including recent
stock returns in one’s model may fail to captuiie #ffect. This is because repurchases
are not made smoothly, and thus the gains anddasséhe portfolio are affected by past
returns, as well as the timing of the cash flowsdu® purchase stock. Thus, we begin
our empirical work by calculating firm-level gaiaad losses on repurchased stock, and
examining the impact of past repurchase returnhemlecision to repurchase new
shares. In this empirical work, we examine gaims lasses separately to allow for the
possibility of an asymmetric response, which migibtiain if managers exhibit loss
aversion (Johnson and Thaler, 1990). We find ewderi loss aversion; specifically that
firms are unlikely to repurchase stocks when tlosg Imoney from past stock
repurchases; and almost no evidence that past gairepurchases influence future

repurchasing activity even after controlling foriables previously shown to affect



repurchase activity (e.g. cash, cash flow, bookatoket ratio, firm size, past one-quarter
return, etc.).

To control for the possibility that our results a@ actually due to managerial
biases or loss aversion, but due to some unobderfiah-level feature, we examine
cross-sectional variation in the results as a fanadf two CEO-level characteristics:
tenure and age. We find that managers’ decreasgepsity to conduct stock
repurchases given losses from prior stock repuesh@sss aversion) is more pronounced
in firms whose CEOs have shorter tenure.

We also provide some evidence suggesting that dosses from prior stock
repurchasing activity further increases in lossesaasociated with lower levels of
spending on stock repurchases and no evidencadddtonal gains have any effect on
the level of spending on stock repurchases.

Finally, we show that the “loss-aversion” effectrepurchases indirectly affects
dividend payouts. Specifically, the dividend-rephase substitution rate slows down for
firms that experience losses in their past repuselaativities.

The findings in this study contribute to the litena in several ways. First, while
Bonaime et al. (2012) provide evidence of managessiccessfully timing the markets,
we show that the outcome of prior stock repurchagksences current repurchasing, and
that managers respond differently to past gaind@ss®s. In addition to managers’
documented inability to time the markets, the “biadng” subsequently decreases their
propensity to conduct stock repurchases. Secongyesent evidence of the substitution
hypothesis between dividends and stocks repurchasdshow that the substitution rate

is influenced by gains and losses on past repuesh&snally, this study is the first study



to document a link between loss aversion and steglrchases, and compliments
existing work of Ben-David et al. (2007) and Bakad Wurgler (2012) which suggests
overconfidence and optimism as behavioral determgnaf stock repurchases. It also
compliments Baker and Wurgler (2011) which relgesspect theory to payout policy by
modeling dividends in a framework in which investare loss averse to reductions in
dividends.

The study proceeds as follows. Section 2 reviewselevant literature on stock
repurchases and develops the hypothesis. Sectlesc@ibes the data used in the study.
Section 4 presents the tests of our main hypothesie section 5 provides the
implications prior losses and gains from stock repased have on dividend policy.

Section 6 concludes.

2. Literature Review and Motivation

2.1 Determinants of Stock Repurchases

This section provides a brief overview of the Hierre on the determinants of
stock repurchases, which we organize into thewioiig broad categories: firm cash

flow, undervaluation, firm leverage, manageriac&twldings and corporate control.

2.1.1 Firm Cash Flow

Like dividends, repurchases can be used to alkedgéncy problems associated
with excess cash flow. The noncommittal naturet@élsrepurchases, particularly open

market repurchases (the most popular type), geesgrchases an advantage over



dividends. Most papers hypothesize that high lesEbxcess cash or cash flow are
positively related to both the decision to repusghand the level of stock repurchases.
Dittmar (2000) conducts tobit regressions by yaad finds a positive and statistically
significant relationship between cash, and thellef/stock repurchases and between
cash flow and the level of stock repurchases hgldimestment opportunities constant.
Lie (2000) finds that in years prior to the anncement of tender offers firms tend to
have higher levels of undistributed cash flows carag to their industry medians.
Babenko et al (2011) find cash and cash flows asgtigely and significantly related to
completion rates and the level of open market stegrerchases. Finally Bonaime et al
(2012) find that firms with higher levels of castdacash flows are more likely to

repurchase stocks.

Lie (2000) finds that dividend increases are usediggorge permanent increases
in cash flows while special dividends and tendéersfare used to disgorge temporary
increases. The paper also finds positive stock etadgactions to the announcements of
tender offers and special dividends and presergathevidence that tender offers and
special dividends can be used to mitigate thedeesh flow problem (contrary to the
signaling hypothesis according to which disbursemsignal positive information about
a firm’s future cash flows). Grullon and MichaeB002) show that firms finance
repurchases with funds (cash) that otherwise wbaie been used to increase dividends,

which supports the “substitution hypothesis”.

2.1.2. Firm undervaluation



Dittmar (2000) suggests firms repurchase equityotoect and even signal
undervaluation by timing the market. Accordinghts motive, managers would
repurchase the firm’s stock when they believe theksis undervalued. Such actions can
be viewed by the market as a signal or as an imeggtand are followed by positive
market reactions. According to this hypothesiseases in stock prices following the
announcement of a repurchase program is due tonatmn revealed by the

announcement (Stephens and Weisbach, 1998).

One group of studies uses insider trading as aydandirm undervaluation. For
example, Dann (1981) and Vermaelen (1981) examemienreactions to repurchase
announcements and find that managers essentiailg\eeir rights to sell shares in
repurchase tender offers. This suggests manageosiace tender offers when they
believe the firm’s stock is undervalued. VermadE®81) holds that firms use stock
repurchases to signal either that the firm hasasitive NPV projects and has to pay out
free cash flows (this would be consistent withélkeess cash flow hypothesis discussed

earlier) or that the firm is undervalued.

Instead of using market reaction to infer markeirig, D’'Mello and Shroff
(2000) test the timing hypothesis directly by estiimg a perfect foresight economic
value (intrinsic value) of the firm and comparéoitcurrent market prices. They find that
74% of the firms in their sample conduct fixed-prtender repurchase offers when the
market price is below the firm’s intrinsic valuendy also find that insiders of
undervalued firms are net buyers while those ofwalaed firms are net sellers. This

result is consistent with Lee et al (1992) who fihdt managers adjust their personal



trading behavior prior to tender offer repurchaaeshough they had private information

about their firm that is conveyed by the repurchase

Babenko et al (2011) hypothesize and find that etkees who buy back shares
before an announcement add credibility to the wadeation signal. Specifically they
find that insiders of announcing firms purchaseisigantly more stock one and two
years prior to the repurchase announcement thatenssof matching firms, especially
when information asymmetry between insiders andsiws is large. They test and find
that program completion rates of such programsess® with insider purchases.
Bonaime and Ryngaert (2011) examine whether fimasiasiders trade in the same
direction and find that insider trading at repumihg firms is not always consistent with
undervaluation. They find that insider buying aetlisg are more frequent in quarters
when firms are repurchasing non-trivial amountstotk. A puzzling result from this
paper is that share repurchases are most freqummt insiders are net sellers. One
explanation of this is that firm insiders generaftgde in a contrarian manner. Thus
repurchasing firms with net insider buying in tleene quarter are more likely to be
undervalued (earn positive abnormal returns aéfpurchases) than firms with net insider

selling in that quarter.

Other proxies for firm undervaluation include asseé and past stock returns.
Varmaelen (1981) holds that information asymmetayre more pronounced in small
firms because they are less covered by analystthangbpular press, and finds that
smaller firms tend to have larger announcementmstuDittmar (2000) hypothesizes a
negative relationship between the natural log eétssand the level of repurchases but

finds the opposite. On the other hand, Babenkd @04.1) find a negative and



significant effect on buy and hold announcemertigng and a positive and significant
effect on actual repurchases. Stephens and Wéigh868) hypothesize and find a
negative relationship between stock performancetlamdevel of repurchases and
Bonaime et al (2012) find a negative relationshepaeen a firm’s returns in the prior

guarter and the likelihood of repurchasing.

Another proxy for undervaluation is the market-twk ratio (although it can also
be used to control for a firm’s investment oppoities’). Dittmar (2000) holds that while
historical returns are a backward-looking measfinaluation and may not detect current
misvaluation, a firm’s market-to-book ratio may iicete a firm’s potential for
undervaluation. Thus Dittmar (2000) hypothesizes fards a negative relationship
between the market-to-book ratio and the levetadlsrepurchases, thus indicating
managers may be using stock repurchases to taka@de of undervaluation. In
contrast, Bonaime et al (2012) find a positivetieteship between book-to-market and
the likelihood of repurchasing and presents thisvddence that firms time the market

badly?
2.1.3. Firm Leverage

Stock repurchases increase firms’ leverage ratgteris paribus. To the extent
that firms have an optimal capital structure, firmay use stock repurchase to achieve
their target. Dittmar (2000) hypothesizes and filager optimal leverage ratios for
repurchasing firms compared with non-repurchasmgst. Specifically if a firm’s net

leverage ratio is lower than its target, then iymgpurchase to increase leverage.

2 Babenko et al (2011) use the market-to-book msia proxy for Tobin’s Q
% Based on the November 2011 draft



Baker and Wurgler (2002) offer a theory in whiclpita structure is the
cumulative outcome of past attempts to time equidykets. The main finding of their
study is that low (high) leverage firms raise fumdsen their market values (M/B) are
high (low). In other words, low leverage firms reghase stocks when their market
values were low. Consistent with this, Bonaimel 2@12) find a negative relationship

between leverage (total liabilities scaled by agsmtd the decision to repurchase.

2.1.4. Other Cited Determinants of Repurchases

Since the shares provided to managers when thegisaeheir stock options
come from treasury stock, preserving the stockevatay be a motive for stock
repurchases when management holds stock optiotiidi(2000) finds a positive
relationship between outstanding stock optionsrapdrchasing activity. A potential
target can use repurchases to increase acquisagia hence stock repurchases can be
used as a takeover defense. Stock repurchaseasecacquisition costs because the
selling shareholders are those with the lowestvasen price. Thus by repurchasing, a

firm can increase the lowest price for which a ktigcavailable (Dittmar, 2000).

2.2. The Effect of Past Gains & Losses on RiskfigpBehavior

The extensive literature discussed above captuinas we will label “rational”
motivations for repurchasing the firm’s stock. Bgional we simply mean that in each
of the cited papers, repurchasing is used as atabbenefits the firm’s shareholders in
some way by increasing, or at least holding cornstaim value. At odds with this notion
of rationality is the recent empirical work of Bame et al. (2012) who find that, on

average, managers exhibit a propensity to mis-stoek repurchases and in the process
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destroy significant amounts shareholder wealtheiffémpirical findings suggest the
possibility of additional behavioral factors thaaynnfluence repurchase activity. In
particular, Bonaime et al. (2012) document a tengeri managers to repurchase more
after their stock has gone up, and less after tliis stock price has fallen, which leads
to lower returns, on average. This finding suggésat managerial repurchase decisions

may be influenced by prior stock returns, and nayally destroy shareholder value.

The results of Bonaime et al. (2012) follow a lofeesearch suggesting
investment decisions may be influenced by pastmstuFor instance, Ippolito (1992)
shows inflows to mutual funds are strongly corediawith past fund performance.
Empirical work by Friesen and Sapp (2007), Frazaimd Lamont (2008) and Dichev
(2007) indicates that poor investment-timing dexisi in which investors buy after past

gains and sell after past losses, destroy a segmifipercentage of investor wealth.

We hypothesize that in addition to being influenbgdecent returns, managerial
repurchases may also be influenced by gains asddam the existing portfolio of
repurchased stock. This is consistent with resedecnonstrating that in a variety of
contexts decisions under uncertainty can be sutsligraffected by the outcomes of past
decisions (see for example, Thaler 1980; Staw 188&ies and Blumer 1985). Thaler
and Johnson (1990) investigate how prior gainslassks affect risk taking behavior and
find based on experimental data from Cornell undehgate and MBA students an
increased willingness to take risk after prior gamvhich they refer to as the “house
money effect”. However, after experiencing a ploss, individuals showed increased
loss aversion, a phenomenon sometimes referresltteed’'snakebite effect”. Their

results suggest that losses are more painful ¥f tia@pen after prior losses and less
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painful if they occur after prior gains, since prgains act as cushions for future losses.
Frino, Grant and Johnstone (2007) examine Austrdlitures traders and find supporting
evidence, that traders take on more risk in therafton on days with morning gains.
Low (2004) finds that prior losses are associat#l imcreased loss aversion, which is
consistent with the snakebite effect. Howeves,dltidence on the effect of past gains
and losses is mixed. Coval and Shumway (2005)thatitraders with morning losses

increase risk-taking in the afternoon.

Regardless of the precise nature of the relatignshpast gains and losses
influence repurchase decisions, then including oetgnt stock returns in one’s model
may fail to capture this effect. This is becawsgurchases are not made smoothly, and
thus the gains and losses on the portfolio aretfeboth by past returns, and the timing
of the cash flows used to purchase stock. We bmgirmpirical work by calculating at
the firm-level gains and losses on repurchasedk st examining the impact of past
repurchase returns on the decision to repurchageshares and the amount of shares
repurchased. In this empirical work, we examinegand losses separately to allow for
the possibility of an asymmetric response, whicghhobtain if CEOs exhibit loss

aversion (Johnson and Thaler, 1990).

To control for the possibility that our results a actually due to managerial
biases or loss aversion, but to some unobservabiddvel feature, we examine cross-
sectional variation in the results as a functiotwsd CEO-level characteristics: tenure
and age. Prendergast and Stole (1996) presental mmowhich individuals want to
acquire a reputation for quickly learning a corremtirse of action. This desire leads to

two types of sub-optimal behavior: exaggeratianyhich individuals respond too much
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to new information; and conservatism, in which batiis not changed enough in the
light of new information. In their model, individls early in their job tenure tend to
respond too much, while those with longer tenuspoed too little. Drawing upon these
results, we hypothesize that CEOs with the shotéestre will exhibit behavior that is
most sensitive to realized gains and losses, Wdmlg-tenure CEOs will be the least

sensitive.

With respect to the link between age and loss augrdohnson et al. (2006) find
an increasing relationship between risk aversiahage, while Hjorth and Fosgerau
(2009) find that loss aversion increases with ggéuaround 55 years, and then declines
rapidly. Because the majority of CEOs in the sanapéein the 50 to 57 years age range,
it is unclear whether one should expect a linelaticmship between loss aversion and

age.

Finally, to the extent that prior gains and logses stock repurchases affect
future repurchasing activity we test if the gaing éosses have any effect on other
corporate activities specifically, dividend poliagd cash holdings of firms . With respect
to dividend, can the outcome of past stock repues@rovide evidence consistent with
the dividend substitution hypothesis documente&hyllon and Michaelly (2002)? We
hypothesize that to the extent dividends and steplirchases are substitutes, the
substitution of stock repurchases for dividends$ kel weaker (stronger) for firms that

repurchase their stock and have prior losses (gains
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3. Data and Sample Construction

We begin with US firms in COMPUSTAT and CRSP. Baeple spans the
period 1984-2011. A firm enters the sample the jtsarter it repurchases at least 0.1
percent of its shares outstanding and remainseisdaimple until it either delists or until
the end of 2011. We also limit the sample to nanfial and nonutility firms by
dropping firms with SIC codes 6000 to 6999 and 4@08999 and require firms to have
CRSP share codes 10 and 11. This results in 232/8@8uarter observations and 6460

firms.

Following Banyi, Dyl, and Kahle (2008), we comptite dollars spent on stock
repurchases as COMPUSTAT's quarterly purchase miwon and preferred stock from
the cash flow statement (PRSTKCY, adjusted forféilcethat this variable is year to
date) minus any decreases in reported balance glrefetred stock (PSTKQ). Then
following Bonaime (2012), we express the dollarsrgmn stock repurchases as a
percentage of the firm’s market capitalizationhe prior quarter. A firm first enters the
sample the first quarter this variable is at |€astpercent. Later we transform this
variable into a binary variable which equals Ihi tondition is met else zero as the

dependent variable in logit regressions.

The primary goal of this paper is to test if theiraes from prior stock repurchases
(REPO_REThave any effect on future repurchasing activitgt d yes, are managers
more sensitive to prior losses than they are torgains. The main variablREPO_RET

is constructed as follows:
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Step 1: Following Banyi, Dyl, and Kahle (2008) w@mpute the quarterly
cost of stock repurchases as COMPUSTAT's quarfarighase of common
and preferred stock from the cash flow statemeRS(FKCY, adjusted for the
fact that this variable is year to date) minus degreases in reported balance
sheet preferred stock (PSTKQ).

Step 2: Following Banyi, Dyl, and Kahle (2008) esimate the numbers of
shares repurchased in a given quarter by dividiegjuarterly cost of stock
repurchases (from step one) by the stock repurghrasewhich is the average
closing stock prices for each month in a given tgrar

Step 3: For each quarter, we cumulate the numbeharkes repurchased by
each firm starting from the quarter the firm fiesiters the sample to the end
of the current quarter while adjusting for stocktspThen we multiply this

by the closing stock price of the quarter to get¢bmulative market value of
shares repurchased. Conversely, we compute theiaiezbcumulative cost of
stock repurchases by cumulating the quarterly @bstock repurchases from
step 1.

Step 4: Finally, to get the returns of repurchadedks REPO_REY, we
subtract the cumulative cost of stock repurchases the cumulative market
value of stock repurchases and scale it by theoéndarter book value of
assets. The rational for scaling by the book valugssets instead of the
cumulative cost of stock repurchases is emphakeedle of the economic
significance of prior gains and losses on futueglstepurchasing activity.

Two firms with identical dollar losses and cumulatcosts of stock
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repurchases but of different firm sizes may re#d@mntly. For example they
may both have a loss of $1million dollars and a glative cost of $2 million
resulting in a return of -50% each but if one héisma size of $1 billion and
the other $100 million thREPO_RETwill be -0.001 and -0.01 respectively

and hence both firms will feel the losses diffelent

Table 1 presents an example of the calculatioedirchase portfolio returns
(REPO_RETof a firm over four years (16 quarters) assunmagstock splits. Thus
REPO_RETis the cumulative return from stock repurchasemfthe first time a firm

first repurchases 0.1% of its market capitalization

The analysis and the variables in this study ased@&n 3 samples. The main
sample is based on COMPUSTAT,; a second sample wagthres tenure and age data
from EXECUCOMP; and a third sample which is usetkst the dividend substitution

hypothesis. Table 2 provides summary statisticsHfervariables used in the study.

Table 3 provides annual statistics on repurchaaatigity and dollar gains from
repurchases from 1984 to 2011. Table 3 starts @wiging annual stock repurchase
initiations (the number of firms that repurchaséast 0.1 percent of the previous
guarter’s market capitalization for the first timblext the table 3 reports the total
number of repurchasing firms in any given yearsTikifollowed by the aggregate dollars

spent on stock repurchases and the aggregate dalles from repurchases respectively
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both in nominal and real terhd'he last two columns report the average dollpesison

repurchases and the average dollar gains fromcbkases.

The main finding from table 3 is that repurchasactjvity and the dollar gains
tend to slow down at the onset of recessions. kamele if we look at the last recession
although the number of firms initiating stock reghases and the number of firms
conducting stock repurchases were still substariialdollars spent on repurchases went
from $560.189 million to $168,056 million in 200@ropared to 2009, representing a
70% decrease. The most popular reason for the shawéh repurchasing activity
provided in the media is related to firms stockngjlcash for precautionary reasons due
to the uncertain macroeconomic environment. Likewise aggregate dollar gains from
repurchases went from a peak of $7,515,406 milhka2007 to $2,285,522 million in
2009 which also corresponds to a 70% decreased@uisldecrease in gains from prior

stock repurchases also explain the decrease imategsing activity?

4. Results and Discussion

In this section we examine the impact of past relpage returns on the decision to
repurchase new shares. In our empirical frameweekexamine gains and losses
separately to allow for the possibility of an asyatnt response, which might obtain if
CEOs exhibit loss aversion. we start our analygisdmputing the cumulative stock
repurchase returns from the first time a firm rgbases its shares in our sample until the

third quarter of 2011 or until a firm delists. Nex¢ compute the stock repurchase returns

* The real values are in 2011 dollars using GDPattefffrom FRED. The base year from FRED is 2005 but
to use 2011 as the base year we divide the deflatigs by the 2011 value.
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using different horizons (three year rolling windgw year rolling windows, and 10 year
rolling windows). To control for the possibilitydahour results are not actually due to
managerial biases or loss aversion, but to somksaneable firm-level feature, we
examine cross-sectional variation in our resulta &sction of two CEO-level
characteristics: tenure and age and measure thelative stock repurchase returns over
CEO tenure in the third sub-section. Finally, waraie the relationship between prior

gains and losses from past repurchasing activitiytiaa level of repurchases.
4.1 The impact of past repurchase returns on tlegsaen to repurchase new shares

In this sub-section we use multivariate fixed effdogit estimators first to test
whether the probability that a firm repurchasestitek depends systematically on past
stock repurchase returns (equation 1 below). Sdgowd examine gains and losses
separately to allow for the possibility of an asyetnt response, which might obtain if
managers exhibit loss aversion in other words \sevibdether managers are more
sensitive to prior negative stock repurchase rettinan they are to prior positive stock
repurchase returns (equation 2 below). The depé¢mnaeiable REPODUM equals to
one in quarters where the firm repurchases at ®agtercent of its market capitalization.

We estimate the following multivariate fixed effedbgit models:

P(yie = 11Xy, ¢;) = B1CASH i1y + B2CFit—1) + B3BMyt_1y + B4SIZE; 11y +
BsRET;._1) + B6LEVie_1) + ByREPO_RET;,_, +

YearEffects eq.l
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P(yie = 11Xy, ¢;) = B1CASH 1) + B2CFit—1) + B3BMyt_1y + B4SIZE; 11y +
BsRET; 1) + B6LEVie—1) + ByREPO_RET; .1y + BgLOSSiy—qy +

BoREPO_RET x LOSS;;_1) + yearEf fects eq.2

In both equationg,represents the firnt,represents time measured at the end of a
given quarter, and is an unobserved time invariant firm fix effecteWontrol for prior

determinants of stock repurchases found in theatibee as follows:
To control for the agency hypothesis the followprgxy variables are used:

e CASH.;: CHEQ/ ATQ: Cash and short-term investments (thsesents cash
and all securities readily transferable to caslistsd in the Current Asset
section of the firm’s balance sheet) scaled by tdaets and lagged by one
quarter.

e CF1: OIBDPQ/ATQ: Operating income before depreciasoaled by total

assets, and lagged by one quatrter.

Consistent with prior research that uses excessftmgs as a motive for share
repurchases to alleviate agency problems, we gdrbeijb levels of excess cash and cash

flows are positively related to the decision towehase shares, ceteris paribus.
To control for undervaluation, we use the followjmgxy variables:

e SIZE.1: LN (ATQ): is the natural logarithm of a firm’stad assets lagged by
one quarter. Consistent with prior research we exp@ositive relationship
between size and the decision to repurchase disgecially because bigger

firms are more likely to have the cash to repurelsiscks.
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RET:.1: Quarterly stock return is the cumulative discieptarter stock return
based on the monthly returns from CRSP; laggedieyquarter. Consistent
with prior research (for example Stephens and Weisli 998), if firms
repurchase stocks to take advantage of or to sigra@rvaluation then we
expect a negative relationship between stock pmdace and the decision to
repurchase.

BM+.1: book-to-market ratio computed as CEQQ/marketGayged by one
guarter, where CEQQ is total Common or Ordinaryifyqirhis can also be
used to control for a firm’s investment opportugsti Dittmar (2000) holds
while historical returns are a backward-looking swea of valuation and may
not detect current misvaluation, a firm’s book-tafsket ratio may indicate a
firm’s potential for undervaluation. Thus we expagositive relationship
between book-to-market ratio and the decision poirehase as firms take

advantage of undervaluation.

To control for the optimal leverage hypothesis we:u

Lev t-1 LTQ/ATQ: Total liabilities scaled by total asse®ock repurchases
reduce equity which increases the firm’s leveragm®y ceteris paribus. To the
extent that firms have an optimal capital structfirens may use stock
repurchases to achieve their target capital stre¢ittmar 2000). Thus we
expect a negative relationship between leveragdhandecision to

repurchase.
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We use equation one to test whether the probaltiléya firm repurchases its
stock depends systematically on past stock repaecteturns. In equation one the
variable of interest IREPO_RE{; which is the cumulative value of all stocks a finias
repurchased minus the dollars spent on those reases scaled by the end of quarter

value of total assets and lagged one quarter.

We also test for managerial loss aversion in go®sd equation by augmenting
the first equation with two variables: (lPSS;: an indicator which equals one if
REPO_RET; is negative and zero if positive; and (2) an iatéon variable
REPO_RET; x LOS&;. If firms are more sensitive to prior losses tpaor gains when
deciding to repurchase stocks then, the coeffioeiREPO_RET; x LOS$,, fo will be

positive and significant

Also all explanatory variables are winsorized &t 1lst and 99th percentile and
year effects are included to help control for tffect of the business cycle on stock

repurchases among other factors.

Table 4 presents the results from the logit regoass Model 1 uses determinants
found in prior literature. Model 2 tests whethestpstock repurchases returns affect the
probability that a firm repurchasing its stock vehdxcluding prior determinants. Model 3
augments model 2 with tHREPO_RE{; x LOSE; interaction variable to test for

managerial loss aversion. Model 4 tests whethekstpurchase returns affect the

®The regression model presented in equation 2 @epiise since holding all other variables constuet,
coefficient onREPO_RET; captures the slope in the region of positive stegurchase returns (gains)
while the coefficient on the interaction teREPO_RET; x LOSS$; plus that oREPO_RETj; is the slope
in the region of prior negative stock repurchaserres (losses). Hence the coefficientRBEPO_RE(T; x
LOSS; is a kink at the origin and if positive resultsaisteeper slope in the domain of losses. Howdiver,
coefficient onLOSS; captures a discontinuity at the origin or kink. deenot provide an economic
interpretation of that parameter.
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probability of stock repurchases while controlliiog other determinants by combining
models 1 and 2. Model 5, the main model tests véndtie probability of repurchasing is
more sensitive to negative stock repurchase refloases) compared with past positive
stock repurchase returns (gains) while controlforgother determinant by combining
models 1 and 3. Finally an alternative to testiragel 5 (if the probability of
repurchasing is more sensitive to prior losses @atpto prior gains) is to split the
sample by firms that have prior gains in any gigearter versus firms with prior losses

and run model 4 on both subsamples (see model @ aespectively).

Across all models in Table 4, the prior determisdrdve their expected signs and
they are all statistically significant at an alpeeel of 1%. The analysis provides
evidence that firms may use stock repurchasestigate agency problems as the
probability of repurchasing is positively relatedthe level of cash and cash flows
(scaled by total assets). There is also evidentieeofindervaluation hypothesis as the
probability of repurchasing is positively relatedthe book-to-market ratio, and firm size
firm; and is negatively related to the stock returthe prior quarter. Finally leverage is

associated with a negative probability of repuraias

With regards to the first question: does the prdlgihat a firm repurchases its
stock depends systematically on its cumulativernstérom prior stock repurchases?
Models 2 and 4 provide evidence suggesting a pesissociation between past stock

repurchase returns and the probability of repuiidgasew shares, ceteris paribus.

Turning to the next question: is the probabilitgtta firm repurchases its stock

more sensitive to past losses compared to past@dimat is, is there is an asymmetry



22

between prior cumulative negative and positive refpase returns? Models 3 and 5 show
that conditioning on prior losses, an increaseriorposses is associated with a decrease
in the probability of stock repurchases (- 4.356 ar8.202 in models 3 and 5
respectively). Conversely, given prior losses, erel@se in prior losses (if losses become
less negative) is associated with an increaseeiptbbability of repurchasing. On the
other hand, given prior gains, an increase in gaassno significant effect on the
probability of repurchasing. These results areicowd in model 6 where we split the
sample into firms quarters in which firms have paocumulated gains versus prior

accumulated losses.

Taken together the results suggest that the cuivellegturns from prior stock
repurchases are positively related to the proliglmfi stock repurchases however, this
effect seems to be primarily driven by prior negastock repurchase returns. Managers
tend to be sensitive to prior losses. These realdtssuggest that managers are loss

averse.

4.2 The impact of past repurchase returns on tlogsan to repurchase new shares over

different horizons

In the preceding analysis, returns from prior stagurchases are measured from
the time a firm enters the sample until the thivdrger of 2011 or until the firm delists. A
potential issue with measuring the repurchasensttinis way is that we am assuming the
outcome of all prior stock repurchasing decisiomsadly affect stock repurchases at time
t which may be implausible. For example, for a ftimat has repurchased stocks every

guarter since 1984 we assume that repurchasesaeddn 1984 and repurchases one
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guarter ago equally influence the manager’s detikiday. we address this issue in this
subsection by measuring the repurchase returng tisiee-, five-, and ten-year rolling
windows REPO_RET3, REPO5 REd, andREPO10_RE respectively). The
rational is that most open market repurchase progtake on average 3 to 4 years to
complete and, as panel B of table 2 shows, theagee€CEO tenure in our sample is 5.3

years.

Table 5 presents fixed effect logit regressiomltesor equation 2 using
REPO_RET3, REPO5_RE{, andREPO10_REf; andLOSS3,;, LOSSh;, and

LOSS10; respectively in lieu oREPO_RET; andLOSS;.

Table 5 shows that given prior negative stock reipase returns (losses), an
increase in losses is associated with a lower mibtyaof repurchasing across all rolling
windows. On the other hand, for firms with positateck repurchase returns (gains),
further gains tend to produce small additional pholity of repurchases; at least for the
three-, and five-year rolling windows. Finally, thesults in this table confirm the results
in the preceding section as managers seem to e seaositive to negative stock
repurchase returns (losses) than positive stoakcbpse returns (gains). Thus taken
together, the decision to repurchase stock is dribyemanagers’ sensitivity to past

losses, ceteris paribus.

4.3. The impact of past repurchase returns on #estbn to repurchase new shares —

the effect of CEO characteristics

To control for the possibility that the results ag due to managerial biases or

loss aversion, but due to some unobservable fiuakieature, (1) we measure the stock
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repurchase returns over the tenure of a CEO irgamn firm?’; (2) we include CEO fixed
effects in the multivariate logit analysis (Bertleand Schoar 2003 find that manager
fixed effects are related to a variety of corpoeisions including dividend policy.);
and (3) we examine cross-sectional variation inresults as a function of two CEO-
level characteristics: tenure and age. PrendeegasStole (1996) present a model in
which individuals want to acquire a reputation doiickly learning a correct course of
action. This desire leads to two types of subroatibehavior: exaggeration, in which
individuals respond too much to new informationg @onservatism, in which behavior is
not changed enough in the light of new informatidmtheir model, individuals early in
their job tenure tend to respond too much, whiteséhwith longer tenure respond too
little. Drawing upon these results, we hypothesimt CEOs with the shortest tenure
will exhibit behavior that is most sensitive tolread gains and losses, while long-tenure

CEOs will be the least sensitive.

With respect to the link between age and loss augrdohnson et. al. (2006) find
an increasing relationship between risk aversiahage, while Hjorth and Fosgerau
(2009) find that loss aversion increases with ggéuaround 55 years, and then declines
rapidly. Bertrand and Schoar (2003), after cotitrglfor fixed differences across firms

and other time varying firm factors, find that extrees from earlier birth cohorts tend to

® The rational for measuring gains and losses frepuirchases based on a CEQ’s tenure within theigirm
an intuitive one. To the extent that CEOs influetiasr firm’s payout policy what matters most toyan
CEO are the gains from repurchases under thairéeamd not those their predecessors. A specifio CE
may have cumulated losses which could induce tE# @ be loss averse and then a new CEO comes in
and “does their own thing.” For example Apple un8&ve Jobs didn’t payout but one year after Steve
Job’s death, Apple under the new CEO, Tim Cook anned a $2.65 quarterly dividend and a three year
share repurchase program of about $45 billion.dssthe availability of excess cash some analysts
attribute these payout decision to the new CEOHard Steve Jobs philosophy on the contrary was to
“hoard cash” and this was in part due to his “lomgmory” when he returned to Apple in 1997 at which
point the firm was struggling and using more céwtt it could earn.
http://abcnews.go.com/Business/apple-aapl-changad-steve-jobs-
death/story?id=17387066#.UJ1pb4Yau4q
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be more conservative in corporate decision mak@egause the majority of the CEO
sample is in the 50 to 55 years age range, itétean whether there is enough age

variation to find a linear relationship betweerslasersion and age.

Table 6 presents CEO fixed effects logit regressmfrguarterly stock repurchase
activity from 1993-2011 using the Execucomp samflee repurchase returns

(REPO_RET_CEDPDn this table are measured over the tenure df €4€0.

The first model shows that there is no evidencerdtarns from prior stock
repurchases have any effect on the probabilitgpairchase stock. However the second
model reveals that managers view losses differdrdiy gains and that losses are what
really matter. One can see that negative repuectedarns (losses) are negatively
associated with the probability of repurchasinglk$o Also the coefficient on
REPO_RET_CEO x LOSS_RET_CEA3 the biggest magnitude. Although there is also
negative relationship between prior positive repase returns (gains) and the probability
of repurchasing, the is effect not to be econoryicgnificant. The results in the first
two columns are consistent with the findings inpheceding sections. Thus, regardless
of how the repurchase returns are measured, tbkgastiow that managers are more

sensitive to past losses than past gains.

The third to sixth models control for the posstyilihat the results are not due to
managerial biases or loss aversion, but due to smoleservable firm-level feature, by
separately controlling for CEO tenure and CEO age. third and fourth model control
for tenure by splitting the sample into CEOs whe laglow median tenure and CEOs

whose tenure is greater or equal to the medianyeéesnd conduct the logit analysis on
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each of these sub-samples. The results are cantsigth the previous analysis in that
prior negative repurchase returns are negativalgaated with the probability of
repurchasing across CEOs below or above mediameteBut this sensitivity is more
pronounced in CEOs with lower tenure compared t®@SEbove median tenure CEOs

(the difference between both coefficients is stisaly and economically significant).

Similarly, in the fifth and sixth model, the samesplit into CEOs whose ages
are below the sample CEO median age and those velgeseare equal to or above the
sample median age respectively. Once again, thisese consistent with the previous
analysis in that prior negative repurchase retarasegatively associated with the
probability of repurchasing across CEOs below avalthe sample median age. But
there is no evidence that age is a factor sincéiffexence of coefficient on
REPO_RET_CEO x LOSS_RET_CatDoss both sample are neither statistically nor
economically significant. This could be due to thet that the majority of CEOs in our

sample are between the ages of 50 and 57.

Taken together, the results up this point can bensarized as follows: when
deciding to repurchase shares not only do managers to be more sensitive to losses
from prior stock repurchase programs than priong/aut the losses are what seem to
matter. We present this as evidence of managesaldversion. Secondly the loss
aversion that we document seems to be related @ t€&ure as tenured CEOs seem to

be less prone to loss aversion.

4.4. The impact of past repurchase returns onefrellof stock repurchase
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Up until this point the focus has been to test Whethere is relationship between
outcome of prior repurchasing activity and the gieci to repurchase stocks in a given
quarter. The focus of this subsection is to testtiwr there is a relationship between past
repurchase returns and the level of stock repueshiaisa given quarter. The dependent
variable in this section is the dollars spent atlstrepurchases in any given quarter
scaled by the market capitalization at the endhefarior quarter. The dependent

variables are the same as in the previous subssatiith Logit analysis.

Given that there are many quarters in which firmsdt conduct stock
repurchases there are large clusters of zeroée idependent variable thus a linear
regression would be in appropriate in this instahcs we use cross-sectional Tobit
regressions, and Fama-Macbeth method to estimateo#fficients and the standard

errors. The results of the Tobit Regressions grerted in table 7.

Across all models cash, cash flows, book-to-maaket size, the prior quarter’s
stock return and leverage have their expected sigdgor the most part are significantly
different from zero. Table 7 also shows some ewdef loss aversion particularly in
models three and four which reveals that givendsd$som prior stock repurchasing
activity further increases in losses are assocwattdlower levels of spending on stock
repurchases. On the other hand given prior gagretis no evidence that additional
gains have any effect on the level of spendingtocksrepurchases. Thus taken together
we provide evidence that when deciding to repurelshares not only do firms seem to
be more sensitive to losses from prior stock remase programs than prior gains but the
losses are what seem to matter (loss aversionpnflcthe loss aversion that we

document seems to be related to CEO tenure asett@EOs seem to be less prone to
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loss aversion. Thirdly we provide some evidencecWlisiuggests that firms are also loss

averse when deciding on how much to spend on semkchases.

5. Implication: The impact of past repurchase retuns on the dividend-repurchase

substitution

Up to this point we provide evidence supportingittea that the outcome of past
stock repurchasing activity as measured by thenstinom past stock repurchases do
influence future stock repurchasing decisions.i@ddrly we find evidence of
managerial loss aversion namely that not only aaragers more sensitive to prior losses
than gains, but they seem to be entirely sensatinlg to prior losses. In this section, we

turn to the implications of the outcome of pastktrepurchasing activities on dividend

policy.

The analysis in this section is based on Grullah lichaelly (2002) who
compute a firm’s dividend forecast error as théidkihce between a firm’s actual
dividend payment and the expected dividend payiased on Lintner's (1956) model.
They find a negative correlation between firms diérd forecast errors and stock
repurchase activity. This is presented as evidehtge substitution hypothesis, namely,
that funds that would otherwise be used to inciedsgdends are used to repurchase

stock.

We examine the role if any the outcome of priomurepasing activity has on the
dividend forecast error. Specifically, whether substitution hypothesis documented by

Grullon and Michaelly (2002) is weaker (strongen) firms that repurchase their stock
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and have prior negative realized repurchase re(postive realized repurchase returns).
We use the same methodology as Grullon and Miché&20l02), but different preforecast
and forecast windows. Their study uses 1973 to E9®B1973 to 1990 as their
preforecast periods. We use 1985 to 1994 (thisydtedins from the period stock
repurchases begin to be a competing payout chisidhis sample), and 1995 to 2010 as

our forecast period.
For each firm we define the forecast error as:

ADiv; t—(B1i+ B2 iEarn; ¢+ B3 iDiv;¢_
ETTOTi't — [ it ( 1,0 IZV,ILV' it 3, it 1)] eq3
,t—1

WhereADiv; . is the actual change in dividends in yetor thei'th firm. Earn; .,
is the earnings in yearor thei’'th firm (defined as total earnings before extraordina
items — COMPUSTAT IB)Div; ., is the dividend level in yea+l (defined as the dollar
amount of dividends declared on the common stockfom during the year —
COMPUSTAT DVC).MV; ._,is the market value of equity in yeat (defined as
market value of common stock at end of year - CORPAT PRCC_C multiplied by
CSHO) . The coefficientg, ; andp;;are estimated for each firm over the preforecast
period and are the parameters of earnings anddadjgelends, respectively, from
Lintner’s (1965) model. To enter the sample, each-fear must have information on
the following variablesEarn, MV, Div, andRYIELD (the total expenditure on share

repurchases at timtescaled by the market value of equity at tirrel)®. Finally each

" From 1985, the dollars spent on repurchase staarsistently increase in my sample

8 To be consistent with Grullon and Michaelly (200&pck repurchases are defined as total experditur
the purchase of common and preferred stocks mimysealuction in the value of the net number of
preferred stocks outstanding. (This variable isanatilable for banks, utilities, and insurance camps.
Therefore, these types of firms are not includedunfinal sample.)
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firm must have paid dividends continuously overehére preforecast period of 1985 to

1994.

To examine the role of prior losses from stock repases on the dividend
substitution hypothesis we estimate the followingss-sectional model based on Grullon

and Michaelly (2002):

ETTOTi = ,81'1' + ﬁz'iRYIELDi + ﬁ3,l‘LOG_MVi + ,84,1'R0Ai + ﬁs,iSIGMA_ROAi +

ﬁﬁ,l‘NOPERi + ,87'1'DEBTL' + IBS,L'LOSSL' + ﬁg'lRYIELD X LOSSL + e; eq4

The estimated model is a cross-sectional regresditve forecast error on the
repurchase yield, the log of firm size, return saeads, the volatility of the return on
assets, non-operating income scaled by total asketdebt-to-total assets ratio
augmented with our loss variable (a dummy variatilasequals one when the stock
repurchase return is negative and zero otherwas) an interaction between the gain
yield and loss dummy variable. We use the Famaviacbeth method to estimate the
coefficients and the standard errors. If firmsengnce losses in their portfolio of
repurchased stocks, we expect less substitutidivimfends with stock repurchases as
managers may become wary of using stock repurclamsk8ming the market.
Conversely, if firms experience gains from stogkurehases we expect the substitution
of dividends with stock repurchases to strengtfiéis while we expegt,; to be
negative and statistically significant we expggito be positive and statistically
significant. Table 8 reports the results with thgskes from stock repurchases measured
using three -, five-, ten-year rolling windows, aner the entire forecast period of 1995

to 2010 in models one to four respectively.
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The results in table 8 show that the substitutiostack repurchases in lieu of
dividends tends to be weaker when firms experi¢msses from past stock repurchases.
Thus the findings are consistent with Grullon andhMelly (2002) since the findings
suggests that firms not only finance stock repusebavith funds that otherwise would
have been used to increase dividends but les$ien they have prior losses from stock

repurchase and more so if they have prior gains.

6. Conclusion

Stock repurchases are risky investments made bpgeament on behalf of
current shareholders. There is an extensive luszavhich documents “rational”
motivations for managers repurchasing their firstsck. Where rational means stock
repurchases are used as a tool that benefitsrthis §hareholders in some way by
increasing, or at least holding constant, firm galDeAngelo, DeAngelo and Skinner
(2008) provide anecdotal evidence of firms repusaiatheir stocks at high prices prior
to the 2008 financial crisis. They question mamnsigability to time the market and ask

whether repurchasing activity will ever return t@42008 levels.

At odds with the notion of rationality is the ret@mpirical work of Bonaime et
al. (2012) who find that, on average, managershaxaipropensity to mis-time stock
repurchases and in the process destroy signifaraounts shareholder wealth. Their
results follow a line of research suggesting investt decisions may be influenced by

past returns (outcome of prior investment decigions
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We hypothesize that in addition to being influenbgdecent returns, managerial
stock repurchases may also be influenced by tleeofateturn on the existing portfolio of
repurchased stock generated from prior gains assefrom stock repurchases. This is
consistent with research demonstrating that inreetyaof contexts, decisions under
uncertainty can be substantially affected by thie@mes of past decisions (see for
example, Thaler 1980; Staw 1981; Arkes and Blund&5). Thaler and Johnson (1990)
investigate how prior gains and losses affecttagikng behavior. Based on experimental
data from Cornell undergraduate and MBA studeray find increased willingness to
take risk after prior gains, which they refer talas “house money effect”. However,
after experiencing a prior loss, individuals showezteased loss aversion and a

decreased willingness to take risk.

We begin our empirical work by calculating at tivenflevel gains and losses on
repurchased stock, and examining the impact ofreasirchase returns on the decision to
repurchase new shares. In this empirical workexamine gains and losses separately to
allow for the possibility of an asymmetric respagnshich might obtain if managers
exhibit loss aversion (Johnson and Thaler, 1996)fimd evidence of loss aversion;
specifically, that firms are unlikely to repurchatecks when they lose money from past
stock repurchases; and almost no evidence thagpast on repurchases influence future
repurchasing activity even after controlling foriables previously shown to affect
repurchase activity (e.g. cash, cash flow, bookatoket ratio, firm size, past one-quarter

return, etc.).

To control for the possibility that the results ag due to managerial biases or

loss aversion, but due to some unobservable fikeleature, we examine cross-
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sectional variation in our results as a functiotvad CEO-level characteristics: tenure
and age. We find that manager’s decreased progeasibnduct stock repurchases given
losses from prior stock repurchases (loss averssompre pronounced in firms whose

CEOs have shorter tenure.

We also provide some evidence suggesting that dgoss®es from prior stock
repurchasing activity further increases in lossesaasociated with lower levels of
spending on stock repurchases and no evidencaddatonal gains have any effect on

the level of spending on stock repurchases.

Finally, we show that the “loss-aversion” effectrepurchases indirectly affects
dividend payouts. Specifically, the dividend-rephase substitution rate slows down for

firms that experience losses in their past repelaativities.
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Table 2

Summary statistics

This table provides summary statistics for variahlsed in the study. Panel A is based on the larges
sample from COMPUSTAT universe. Panel B is baseBxacucomp firms, for which we can

identify the tenure of the CEO. Panel C is basediwidlend-repurchase substitution sample used in
Grullon and Michaely (2002). Sample period is 1284-1 and variables are winsorized at 1% on each
tail. REPODUM is a dummy variable that equals one when the ffiays back stock during the quarter
and zero otherwis€CASH,; is one-quarter lagged cash and short-term invegsysealed by total
assets (COMPUSTAT: CHEQ/ ATQQF,, is one-quarter lagged operating income before
depreciation scaled by total assets (COMPUSTAT:[MAB / ATQ).BM,, is one-quarter lagged
book-to-market ratio. Book value is defined asltotanmon or ordinary equity (COMPUSTAT:
CEQQ) and the market value is defined as lastricaday of the quarter shares outstanding (CRSP:
SHROUT) multiplied by the closing price (CRSP: PRSIZE., is the natural log of total assets
(COMPUSTAT: ATQ).RET.4, is the cumulative stock return for the past qerabbsed on the monthly
returns from CRSH.EV,; is one-quarter lagged total liabilities scaleddal assets (COMPUSTAT:
LTQ/ATQ). REPO_RETis the cumulative value of all stocks a firm hagurchased minus the dollars
spent on those repurchases (reference point) sbglastal assetd. OSSis a dummy variable that
equals one wheREPO_RETis negative and zero otherwis®EPO_RET10, REPO_RETmd
REPO_RETare the cumulative values of all stocks a firm teggmirchased minus the dollars spent on
those repurchases (reference point) scaled bydesaits using a 10 year, 5 year and 3 year rolling
window respectivelyLOSS10, LOSSindLOSS3are dummy variables that equal one when
REPO_RET10REPO_RET@NdREPO_RETare negative respectively and zero otherwi&ENURE

is the number of quarters the CEO has spent dirthend AGE s the CEQ’s age in years.
REPO_RET_CE® the cumulative value of all stocks a firm hgsurehased under the CEO minus
the dollars spent on those repurchases (referaring pcaled by total assetsOSS_RET_CE®@ a

51,326 00 5125800 568.00

50

56.

204
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dummy variable that equals one wHiREPO_RET_CEG negative and zero otherwisBRYIELDis
the total expenditure on share repurchases atttsoaled by the market value of equity at timel..
LOG_MVis the natural log of the market value of equRDAIs the operating income before
depreciation scaled by the book value of the t@8hMA_ROASs the standard deviation BIOAover
the three years surrounding the firm year obseymaldiOPERIs the nonoperating income before
depreciation scaled by the book value of the tataktsDEBT is the book value of total long-term
debt plus the book value of total short-term debted by the book value of the total asskishe
dividend-repurchase substitution sample past actaiatireturns on the repurchase portfolio is
calculated by scaling with the market value of ggto be consistent with other variables used in
Grullon and Michaely (2002RYIELD NOPER andDEBT are truncated at the 9ercentile and
ROA:is truncated at the®and 99' percentiles.

Panel A: Summary statistics for the main sample

Variable N Mean Std 1% 25% 50% 75% 99%
REPODUM 222,890 0.256 0.436 0.000 0.000 0.000 1.000 1.000
CASH, 222,613 0.151 0.184 0.000 0.020 0.072 0.214 0.816
CFyq 200,810 0.026 0.044 -0.180 0.014 0.031 0.048 0.126
BMe.1 221,797 0.687 0.611 -0.591 0.317 0.545 0.885 3.540
SIZE, 222,890 5.458 2.067 1.138 3.945 5.340 6.875 10.481
RET.1 222,639 0.036 0.268 -0.564 -0.118 0.014 0.155 1.094
LEV:, 222,852 0.491 0.235 0.060 0.313 0.490 0.643 1.210
REPO_RET 222,890 0.058 0.233 -0.553 -0.006 0.003 0.054 1.377
LOSS 222,890 0.399 0.490 0.000 0.000 0.000 1.000 1.000
REPO_RET10 222,890 0.029 0.150 -0.447 -0.006 0.001 0.032 0.828
LOSS10 222,890 0.409 0.492 0.000 0.000 0.000 1.000 1.000
REPO_RET5 222,890 0.010 0.077 -0.269 -0.003 0.000 0.012 0.418
LOSS5 222,890 0.389 0.488 0.000 0.000 0.000 1.000 1.000
REPO_RET3 222,890 0.005 0.040 -0.147 -0.001 0.000 0.004 0.223
LOSS3 222,890 0.348 0.476 0.000 0.000 0.000 1.000 1.000
1-digit SIC  Industry definition N
0 Agriculture 875
1 Mining, oil and const. 14,525
2 Food, beverage and chemicals 43,023
3 Plastics, computer and machinery 79,832
4 Railroads and airlines 12,803
5 Wholesale and retalil 29,032
7 Arts, recreations, technical services 31,203
8 Healthcare, professional, social assistance dndation services 10,230
9 Public administration services 1,367
Total 222,890

Panel B: Summary statistics for the Execucomp sampl

Variable N Mean Std 1% 25% 50% 75% 99%
REPODUM 80,217 0.339 0.473 0.000 0.000 0.000 1.000 1.000
CASH, 80,177 0.141 0.165 0.001 0.021 0.071 0.204 0.713
CF1 74,695 0.038 0.028 -0.059 0.024 0.037 0.053 0.128
BM., 79,927 0521 0.388 -0.177 0.271 0.437 0.668 2.216
SIZE, 80,217 7.073 1.603 3576 5925 6.947 8.099 11.199
RET:1 80,192 0.043 0.227 -0.509 -0.089 0.031 0.155 0.852
LEV.1 80,201 0.504 0.211 0.082 0.354 0.512 0.640 1.114
TENURE 80,217 21.249 17.486 1.000 8.000 17.000 30.000 080.0
AGE 79,948 53.520 7.853 37.000 48.000 53.000 58.000 00©6.

REPO_RET_CEO 80,217 0.043 0.139 -0.256 0.000 0.001 0.036 0.827
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LOSS_RET_CEO 80,217 0.285 0.452 0.000 0.000 0.000 1.000 1.000
1-digit SIC  Industry definition N
0 Agriculture 290
1 Mining, oil and const. 4,995
2 Food, beverage and chemicals 17,635
3 Plastics, computer and machinery 27,454
4 Railroads and airlines 4,944
5 Wholesale and retail 11,070
7 Arts, recreations, technical services 10,457
8 Healthcare, professional, social assistance dadation services 3,083
9 Public administration services 289
Total 80,217
Panel C: Summary statistics for the dividend-repase substitution sample
Variable N Mean  Std 1% 25% 50% 75% 99%
REPODUM 8,949 0.641 0.480 0.000 0.000 1.000 1.000 1.000
RYIELD 8,949 0.018 0.030 0.000 0.000 0.004 0.026 0.140
LOG_MV 8,949 7.260 1964 2.639 5.964 7.275 8.570 11.881
ROA 8,758 0.138 0.066 0.002 0.094 0.131 0.177 0.331
SIGMA_ROA 8,376 0.022 0.022 0.001 0.008 0.015 0.028 0.102
NOPER 8,945 0.006 0.010 -0.016 0.000 0.003 0.008 0.041
DEBT; 8,671 0.213 0.144 0.000 0.092 0.213 0.315 0.568
REPO_RET 8,949 0.157 0.747 -0.843 0.012 0.098 0.270 1.491
LOSS 8,949 0.162 0.368 0.000 0.000 0.000 0.000 1.000
REPO_RET10 8,949 0.030 0.245 -0.475 -0.002 0.012 0.066 0.533
LOSS10 8,949 0.278 0.448 0.000 0.000 0.000 1.000 1.000
REPO_RET5 8,949 0.007 0.100 -0.208 -0.002 0.000 0.016 0.220
LOSS5 8,949 0.321 0.467 0.000 0.000 0.000 1.000 1.000
REPO_RET3 8,949 0.004 0.060 -0.097 -0.001 0.000 0.006 0.112
LOSS3 8,949 0.304 0.460 0.000 0.000 0.000 1.000 1.000
1-digit SIC Industry definition N
0 Agriculture 40
1 Mining, oil and const. 238
2 Food, beverage and chemicals 2,235
3 Plastics, computer and machinery 2,491
4 Railroads and airlines 1,556
5 Wholesale and retalil 1,039
7 Arts, recreations, technical services 451
8 Healthcare, professional, social assistance dndation services 102
9 Public administration services 50
Total 8,202
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Table 3

Annual stock repurchases and cumulative gains fromepurchasing

This table provides annual statistics on stock mepases and the cumulative dollar gains relative to
repurchases prices (reference point) in our sampfiem is said to repurchase its stock in a given
guarter when it repurchases at least 0.1 percahegirevious quarter’s market capitalizati#rRepo
init. are the total number of firms that enter the sanfipu the first time. It is the number of firms tha
repurchase at least 0.1 percent of the previougarisamarket capitalization for the first tim# Repo
firms are the total number of firms that repurchasedkstat least once in any given yeaum qtrly.
repoare the total quarterly dollars spent on repurebas a given year in nominal dollars(where
quarterly repurchases are computed as COMPUSTAdhpse of common and preferred stock minus
and increases in preferred stock measured in mdlaf dollars)Sum qtrly. repo 2011&re the total
quarterly dollars spent on repurchases in a giwam gire in 2011 dollars using the 2011 GDP deflator
Sum qtrly.$gains are quarterly cumulative dollar gains/lossegpurchases relative to repurchase
prices (reference point) measured in millions dfais. Sum qtrly. $ gains 2011de quarterly
cumulative dollar gains/losses in repurchasesiveléb repurchase prices (reference point) measured
in 2011 dollars using the 2011 GDP deflatdvg. qtrly. repaandAvg. qtrly. $ gaingre the average
quarterly dollars spent on repurchases and aveyaaerly cumulative dollar gains/losses in
repurchases relative to repurchase prices in angigar respectively. Recession years are shaded and
are from the NBERH(ttp://www.nber.org/cycle¥/ The first recession in the sample beganin 3
quarter of 1990 through the first quarter of 19Ble second recession spanned the first quarter of
2001 to the % quarter. The last recession spanned thguarter of 2007 to thé'2quarter of 2009.

GDP deflator data are from the Federal Reserve B&&k. Louis
(http://research.stlouisfed.org/fred2/series/GDP B®Hhloaddata?cid=21

# # Sum gtrly. Sum Sum gtrly.  Sum qtrly. Avg. Avg. qtrly.
Repo. Repo. repo. ($  qtrly. $gains($ $gains qtrly. $ gains ($

Year
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Init.  firms millions)  repo. millions) 2011%$ ($ repo.($ millions)
2011% millions)  millions)
¢
millions)
1984 627 627 13,360 25,186 -3 -6 13.35 0
1985 509 936 38,568 70,747 11,245 20,628 10.34 3.03
1986 338 924 24,707 44,304 43,148 77,372 5.14 9.06

1987 558 1323 40,072 69,703 142,470 247,822 6.69  .9923
1988 303 1253 39,677 66,556 121,626 204,020 5.37 5816
1989 166 994 41,762 67,698 242,637 393,326 5.54 4232.

1992 151 795 25,523 37,679 556,412 821,402 3.23 1871.
1993 166 853 30,240 43,690 708,961 1,024,276 3.68 7.168
1994 188 962 36,240 51,267 728,550 1,030,645 4.25 6.228
1995 225 1100 62,854 87,166 1,173,877 1,627,918 5 7.0 132.84
1996 281 1246 74,519 101,471 1,781,840 2,426,312 94 7. 191.29
1997 311 1405 110,499 148,086 2,769,400 3,711,4291.121 281.39
1998 474 1819 141,711 187,854 3,769,418  4,996,7973.521 363.35
1999 317 1845 153,548 200,475 4,592,154  5,995,6003.961 422.58
2000 225 1649 153,639 195,790 4,790,722  6,105,0684.281 450.98

2002 180 1250 123,401 151,420 2,924,393  3,588,4212.011 289.8
2003 103 1142 137,059 164,768 3,101,653 3,728,7033.561 313.84
2004 102 1025 195,751 227,978 4,387,941  5,110,3279.981 458.27
2005 107 1117 322,241 362,592 4,991,193 5,616,1893.623 531.43
2006 86 1191 442,080 483,667 5,720,283 6,258,402 .2947 621.77

2010 68 1058 278,853 284,320 4,970,067 5,067,517 .9 32 589.08
2011 82 1143 355,887 355,887 5,763,260 5,763,260 .3554 880.83
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The impact of past repurchase returns on the decish to repurchase new shares

Past returns are cumulated over different horizons

Table 5

This table presents firm fixed effects logit regiesas on quarterly stock repurchase activity from
1984-2011 using alternative horizons for past returThe dependent variableREPODUM that

equals one when the firm buys back stock duringytieter and zero otherwiSBASH, is one-

quarter lagged cash and short-term investmentedtsl total assets (COMPUSTAT: CHEQ/ ATQ).

CF.; is one-quarter lagged operating income beforeadéqtion scaled by total assets

(COMPUSTAT: OIBDPQ / ATQ)BM,; is one-quarter lagged book-to-market ratio. Boaki® is

defined as total common or ordinary equity (COMPWBSTCEQQ) and the market value is defined

as last trading day of the quarter shares outstgr{@RSP: SHROUT) multiplied by the closing price
(CRSP: PRC)SIZE; is the natural log of total assets (COMPUSTAT: ATRET,,, is the cumulative

stock return for the past quarter based on the mhpreturns from CRSH.EV,; is one-quarter lagged

total liabilities scaled by total assets (COMPUSTATQ/ATQ). REPO

REPO RETare the cumulative values of all stocks a firm

RET10, REPO_REThd

tegmirchased minus the dollars spent on

those repurchases (reference point) scaled byassalts using a 10 year, 5 year and 3 year rolling

window respectivelyLOSS10, LOSS5 and LOSS® dummy variables that equal one when

OREPO_RET®NdREPO_RETare negative respectively and zero otherwise. ta

REPO_RET1
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are winsorized at 1% on each tail, ~ and” denote statistical significance at 1%, 5% and 10%

respectively.

Dependent variable REPO_DUM

Hypotheses Variables
(1] [2] [3]

Agency CASH (+) 1.194*** 1.210%** 1.235%**

CFR.1 (#) 5.455%** 5.221%** 4.861***
Undervaluation BN (+) 0.087*** 0.118*** 0.169***

SIZE, (+) 0.270*** 0.257** 0.212%*=

RET1 () -0.459%** -0.548*** -0.623***
Leverage LEV (-) -2.211%* -2.121%* -1.992***
Loss aversion REPO_RETS3 2.117%*

LOSS3 0.445***

REPO_RET3 x LOSS3 2.451%**

REPO_RET5 0.315%***

LOSS5 0.279***

REPO_RET5 x LOSS5 3.842%**

REPO_RET10 -0.108*

LOSS10 0.138***

REPO_RET10 x LOSS10 3.546***
Firm effects Included Included Included
Year effects Included Included Included
Pseudo-R 0.0383 0.0367 0.0369
N 199,660 199,660 199,660
# REPO_DUM-1 51,197 51,197 51,197
# firms 4,859 4,859 4,859
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Table 7

Tobit Regression Analysis on the Intensity of StocRepurchases

This table presents Tobit regression analysis amtgrly stock repurchase activity from 1984-2011.

The dependent variable across all models is tHardapent on the repurchase of common stock in

any given quarter scaled by the market capitabrasit the end of the prior quarf®EPQ). CASH; is
one-quarter lagged cash and short-term investnseated by total assets (COMPUSTAT: CHEQ/

ATQ). CF., is one-quarter lagged operating income beforeedégiion scaled by total assets

(COMPUSTAT: OIBDPQ / ATQ)BM,; is one-quarter lagged book-to-market ratio. Boaki® is

as last trading day of the quarter shares outstgr{@RSP: SHROUT) multiplied by the closing price
(CRSP: PRC)SIZE., is the natural log of total assets (COMPUSTAT: ATRET,,, is the cumulative

stock return for the past quarter based on the mhprgturns from CRSRA.EV,; is one-quarter lagged
total liabilities scaled by total assets (COMPUSTATQ/ATQ). REPO_RETis the cumulative value

of all stocks a firm has repurchased minus theagd®kpent on those repurchases (reference point)
scaled by lagged market value of equitpSSis a dummy variable that equals one wREPO_RET

defined as total common or ordinary equity (COMPWBSTCEQQ) and the market value is defined
is negative and zero otherwisREPO

RET10, REPO_RETHMJREPO_RETare the cumulative
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values of all stocks a firm has repurchased mihagibllars spent on those repurchases (reference
point) scaled by the lagged market value of equsing a 10-year, 5-year and 3-year rolling window
respectivelyLOSS10, LOSS5 and LOSS8 dummy variables that equal one wR&EPO_RET10
REPO_RET®NdREPO_RETare negative respectively and zero othervidePO_RET_CEG the
cumulative value of all stocks a firm has repureldasnder the CEO minus the dollars spent on those
repurchases (reference point) scaled by totala4@6S_RET_CE® a dummy variable that equals
one wherREPO_RET_CE@s negative and zero otherwise. Coefficients atemated based on two
stage Fama-MacBeth regressions.” and” denote statistical significance at 1%, 5% and 10%
respectively.

Dependent variable REPQ

Hyp. Variables

(1] (2] 3] [4] [5]

-4.19%**

0.65%**

13.65***
-0.10

-7.58***
2.98%*
18.42***
0.78***

-7.87%*
2.68*+*
18.98***
0.67*+*

-7.69%**
2.86***
18.25***
0.77**
0.60
0.61*** *k%
-0.54**  -0.81***
-2.07%*  -1.91%**

-8.01***
2.56%+*
19.32%**
0.62***

INTERCEPT
CASH (+)

CFR.1 (+)

BM.1 (+)

SIZE4 (+)

RET. ()
LEM ()

REPO_RET3
LOSS3
REPO_RET3 x
LOSS3
REPO_RET5
LOSS5
REPO_RET5 x
LOSS5

Agency
Underval

0.37***
-0.10
-1.32%%*

0.58***
-0.83%**
-1.82%*

0.61***
-0.20
Leverage -2.08***
Loss
aversion -3211.40

1.39%*
-0.30
-3220.20
0.70***

8.40

REPO_RET10
LOSS10
REPO_RET10 x
LOSS10
REPO_RET
LOSS
REPO_RET3 x
LOSS
REPO_RET_CEO
LOSS_RET_CEO

REPO_RET_CEO x

LOSS_RET_CEO

-3223.90
0.10

11.85*

-3225.10

-0.06

13.47*

2.34%+*
0.72%**

0.80
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Table 8

The impact of past repurchase returns on the divided-repurchase substitution
The dependent variable is dividend forecast eE®RROR,) computed for the forecasting period of
1995-2010 consistent with Grullon and MichadliRROR is defined as:
ADW; 1 — (Brji + BoiEamnjt + B3iDivj 1)

MV t-1
whereADiv;; is the actual change in dividends in yedtarn . is the earnings in yearDiv;, is the
dividend level in yeat-1, andMV, ., is the market value of equity in yeat. 5, ; 5, i andfs; are
estimated for each firm (denoted by i) over thdgrexast period based on Lintner’s (1965) model. To
be included in the sample, each firm must have gwidends continuously over the entire preforecast
period of 1985 to 1994. To eliminate the effecbofliers forecast errors with absolute values great
than 5% are eliminate®RYIELDis the total expenditure on share repurchasesat tscaled by the
market value of equity at timte 1. LOG_MVis the natural log of the market value of eqURDAIs
the operating income before depreciation scaletthéyook value of the toteaBIGMA _ROAs the
standard deviation d@OAover the three years surrounding the firm year slagion. NOPER:Is the

ERROR, =
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nonoperating income before depreciation scaledhéybok value of the total assdd=BT is the

book value of total long-term debt plus the bookigaof total short-term debt scaled by the bookigal
of the total assetREPO_RETs the cumulative value of all stocks a firm hegurchased minus the
dollars spent on those repurchases (reference) poialed by lagged market value of equit@2SSis a
dummy variable that equals one wHREPO_RETs negative and zero otherwis®EPO_RET10,
REPO_RET5andREPO_RETare the cumulative values of all stocks a firm tegmirchased minus
the dollars spent on those repurchases (referaring pcaled by the lagged market value of equity
using a 10-year, 5-year and 3-year rolling windegpectivelyLOSS10, LOSS5 and LOSS8
dummy variables that equal one wiREPO_RET10REPO_RET®NdREPO_RETare negative
respectively and zero otherwise. Coefficients atarated based on two stage Fama-MacBeth
regressions. , and denote statistical significance at 1%, 5% and 188pectively.

. Dependent variable ERROR
Variables i 0] B 4
Intercept -0.00132* -0.00111 -0.00038 0.00005
RYIELD -0.02659*** -0.02831*** -0.03203*** -0.02850***
LOG_MV 0.00030*** 0.00029*** 0.00023** 0.00018**
ROA 0.00153 0.00131 0.00024 -0.00084
SIGMA_ROA -0.00367 -0.00301 -0.00033 0.00159
NOPER -0.01772* -0.01711* -0.01709 -0.01740
DEBT, -0.00377*** -0.00362*** -0.00324*** -0.00299***
LOSS3 -0.00003
RYIELD x LOSS3 0.00894
LOSS5 -0.00065**
RYIELD x LOSS5 0.02088*
LOSS10 -0.00198***
RYIELD x LOSS10 0.03690%***
LOSS -0.00339***
RYIELD x LOSS 0.05058***
N 16 16 16 16
# firms 800 800 800 800

Essay 2

Does Past Performance of Insider Trading Affectfeitnsider Trading Activity?
1. Introduction
This paper examines the relation between insaléicérs and directors) open
market transactions and the outcome of past insidding to better understand what
motivates insiders to trade. The primary goal & gaper is to test if insider trading

experiences (as measured by insider trading réthenge any effect on open market
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purchases made by insiders. If yes, are insiders sensitive to prior losses than they
are to prior gains (loss aversion) and to the evtteat insiders exhibit loss aversion when
conducting open market purchases, we examine threoeac impact of insider loss
aversion on insider wealth.

There is an extant literature documenting thaters earn abnormal returns (e.g.
Lorie and Niederhoffer 1968, Seyhun 1986, Rozeff Zaman 1988, Lakonishok and
Lee 2001, and Jeng, Metrick and Zeckhauser) whachbe attributed to insiders’ ability
to recognize if their firm’s stock is mispriced aaldo because they are privy to superior
information about their firm’s future performandespite these advantages, insider
trading is still a risky proposition first becauassiders stand to lose wealth if their
opinion about the intrinsic value of the firm turmst to be wrong. Also insiders tend to
have a significant amount of their wealth investetheir firm (both financial and human
capital) and by purchasing additional shares theya-diversifying their wealth and
foregoing liquidity.

We hypothesize that in addition to being influenbgdhe perceived misvaluation
of their firm’s securities and having superior infation about their firm’s future
prospects, open market purchases by insiders rsaybalinfluenced by gains and losses
on their existing portfolio of shares held (whicbwid capture the outcome of their past
open market transactions). This is consistent véfiearch demonstrating that in a
variety of contexts decisions under uncertainty lmasubstantially affected by the
outcomes of past decisions (see for example, TA&8IBO; Staw 1981; Arkes and Blumer
1985). Thaler and Johnson (1990) investigate haev gains and losses affect risk

taking behavior and find based on experimental ftata Cornell undergraduate and
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MBA students an increased willingness to take ais&r prior gains, which they refer to
as the “house money effect”. However, after elgoeing a prior loss, individuals

showed increased loss aversion and reduced witsgto take risk.

If past gains and losses influence open markethasing activity, then including
only recent stock returns and controlling for sigreinformation at the disposal of
insiders in one’s model may fail to capture thieetf This is because purchases are not
made smoothly, and thus the gains and losses qottfelio are affected both by past
returns, and the timing of the cash flows usedu@lpase stock. We begin the empirical
work by calculating at the firm-level insider tradireturns (using the Modified Dietz
method), and examining their impact on open mgpkethasing activity. In this
empirical work, we examine gains and losses seglgrtat allow for the possibility of an
asymmetric response, which might obtain if insidedsibit loss aversion (Johnson and

Thaler, 1990).

We find insider trading returns to be positivellated to insider purchase ratios
even after controlling for variables previously simoto affect purchasing activity.
However, this effect seems to be primarily drivgmiegative insider trading returns as
conditioning on losses; an increase in insidermgbsses is associated with decreased
insider purchases while given gains from insidaditng, an increase in gains has no
significant effect on insider purchase ratios. Tthesfindings suggest that insider loss
aversion plays a role when insiders conduct opetkeh@urchases. We also find that

loss aversion is more pronounced with directorspamed to officers.
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Finally we examine the economic impact of insidess|aversion by identify a
subsample of insiders who have losses and aregbeddiot to purchase due to loss
aversion. Then we spilt this subsample into twaigeo(1) one group that acts upon their
loss aversion by not purchasing and (2) a secomaipgwith insiders predicted to be loss
averse but decide to ignore their loss aversioadbyally purchasing. We find that
having inside information about poor future stoekfprmance and acting on loss
aversion by not purchasing the firm’s stock tod& first group) helps such insiders to
avoid an average loss of 5.7% over the next yeath® other hand, having inside
information about good future stock performance ignoring to act upon loss aversion
by actually purchasing the firm’s stock today déespsider trading losses (the second

group) helps such insiders to earn an averageldf8the following year.

The findings in this study contribute to the litien® in several ways. First this
study helps us better understand why insiders engeagpen market purchases. In
addition to possessing superior information abbeirtfirm’s future performance, poor
timing decreases the intensity of open market @sebt made by insiders as they are loss
averse. Secondly this is the first study to docunadimk between loss aversion and
insider trading thus suggesting that insider biasag affect insider trading behavior.
Finally, the findings in this study confirms theiging literature that insiders have
superior knowledge about their firm’s future prasp&nce acting upon loss aversion
when the firm’s future prospects are less favorakles insiders avoid a loss and
ignoring loss aversion in situations of lossesfaubrable future prospects helps insiders

enhance their wealth.
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The study proceeds as follows. Section 2 reviewgelevant literature on the
motives of insider trading and develops the hypaitheSection 3 describes the data used
in the study. Section 4 presents the tests of thie mypothesis while section 5 provides

the economic impact of insider loss aversion ordarswealth. Section 6 concludes.

2. Literature Review and Motivation
2.1. Determinants of Insider Trading

This section provides a brief overview of the Hierre on the determinants of
insider trading, which we organize into the follogibroad categories: stock price
misvaluation, superior information about the firnfusure performance, stock based
compensation changes, and the demand by instiltéom individual investors.
2.1.1. Stock Price Misvaluation

There is an extant literature which documentsitigters earn abnormal returns
(e.g. Lorie and Niederhoffer 1968, Seyhun 1986,dfaemd Zaman 1988, Lakonishok
and Lee 2001, and Jeng, Metrick and Zeckhausech &urns can partially be achieved
if insiders recognize mispricing. According to thietive, insiders would purchase (sell)
their firm’s security if they believe the securisyundervalued (overvalued). In this vein
Seyhun (1986) shows insider purchases tend to @firstock price declines and
insider sell trades tend to occur after stock priges.

Similarly Rozeff and Zaman (1998) find evidencegesjing that insiders tend to
buy undervalued stocks. The authors look at thectdon of insider trading with respect
to growth/value stocks and test if they are coasistvith attempts to profit from market

overreaction (price movements that predictably res)e Rozeff and Zaman (1998) posit
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if we assume that value stocks are undervaluedyeowith stocks are overvalued and /or
provide profit opportunities to some investor thesiders who supposedly have superior
information have the incentive to take advantageuch misvaluations within the bounds
of legality by buying value stock more heavily dndselling growth stock more heavily.
But on the other hand, if growth and value stoaks tdneaningfully measure deviations
of stock prices from fundamental values then insideles shouldn’t be related to these
categories. They find that as stocks increasinglyarfrom value stocks to growth stocks
there is an increase in insider purchasing actsaypared to insider selling. Thus
suggesting that the price of value stocks tencetbddow intrinsic value while that of
growth stocks above intrinsic value. They also famdincrease in insider buying (selling)
following low stock returns (high stock returns).

In the same vein, Piotroski and Roulstone (200%) insiders to be contrarian
specifically, they find a positive relationship Wween insider trading (purchases) and the
firm’s book-to-market value and a negative relagiop between insider trading and
recent stock returns. Both of these variables aeel @as measures of undervaluation.
Similarly, Jenter (2005) finds insiders’ perceivagvaluation of their stock is a motive
for insider trading (insider purchasing is incregsin firms with low market-to-book
values).

2.1.2. Superior Information about Firm’s Future Remance

In addition to recognizing mispricing, it has betumented that insiders’
abnormal returns from trading their firms’ stockdaze attributed to having an
informational advantage about the firm’s futurefpemance (cash flow realizations and

future earnings innovations). Piotroski and Roulst¢(?005) use next year’'s annual
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earnings innovation and next year’'s market-adjustedk returns as measures of future
unexpected cash flow changes unknown by the matkeknown by insiders. The
authors find a positive relationship between th@eay variables and insiders’ open
market purchasing activity. Similarly, Ke, Huddahd Petroni (2003) examine insider-
trading patterns ahead of a break in quarterlyiegsnncreases and find insider sales
increase three to nine quarters before the eartireggk. They use this as evidence
suggesting that insiders trade ahead of earnirggkby and avoid abnormal selling two
quarters prior to the break to avoid potential leggues.
2.1.3. Stock Based Compensation Changes

Ofek and Yermack (2000) show that insider tradsmpfluenced by the changes
in insider holdings due to stock and option gramig the exercising of stock options (For
example, increased equity compensation to highereoship managers leads to the sale
of previously owned shares). To this extent, Pekrand Roulstone (2005) find an
inverse relationship between insider purchasintyigctind number of shares of
restricted stock and stock options granted and rurmbstock options exercised.
2.1.4. Demand by Institutional and Individual Intggs

Sias and Whidbee (2010) examine the relationshipd®n insider trading and
institutional and individual investors as a motigeinsider trading. The authors
hypothesize and find a negative association betwesde trading and institutional
demand and offer three possible explanations.,Sirste insider trades are usually large,
institutional investors are more likely to provithe liquidity necessary for insiders to
trade. Secondly, institutional investors are atgddo firms with high valuations and

high recent stock return while insiders are ateddd the opposite. Finally, since insiders
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are more likely to view their securities as oveneal (undervalued) following a period
when institutions were net buyers (sellers) ingdeil trade in the opposite direction of
institutional investors.

2.2. The Effect of Insider Trading Returns (Gaindl &osses) on Risk Taking Behavior

The literature discussed above captures what wdalgl “rational” motivations
for insider trading. By rational we simply meaitin each of the cited papers, insider
trading is conducted to benefit the insider in samag by increasing their wealth.

There is an extant literature documenting thaters earn abnormal returns (e.g.
Lorie and Niederhoffer 1968, Seyhun 1986, Rozeff Zaman 1988, Lakonishok and
Lee 2001, and Jeng, Metrick and Zeckhauser) whachbe attributed to insiders’ ability
to recognize if their firm’s stock is mispriced aaldo because they are privy to superior
information about their firm’s future performandespite these advantages insider
trading is still a risky proposition first becauassiders stand to lose wealth if their
opinion about the intrinsic value of the firm turmst to be wrong. Also insiders tend to
have a significant amount of their wealth investetheir firm (both financial and human
capital) and by purchasing additional shares theya-diversifying their wealth and
foregoing liquidity.

There is also a line of research suggesting investiecisions may be influenced
by past returns. For instance, Ippolito (1992vehflows to mutual funds are strongly
correlated with past fund performance. Empirgatk by Friesen and Sapp (2007),
Frazzini and Lamont (2008) and Dichev (2007) inthsahat poor investment-timing
decisions, in which investors buy after past gaimd sell after past losses, destroy a

significant percentage of investor wealth.
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We hypothesize that in addition to being influenbgdhe perceived misvaluation
of their firm’s securities and having superior infation about their firm’s future
prospects, open market purchases by insiders msaybalinfluenced by gains and losses
on their existing portfolio of shares held (whicbwid capture the outcome of their past
open market transactions). This is consistent vefiearch demonstrating that in a
variety of contexts decisions under uncertainty lmaisubstantially affected by the
outcomes of past decisions (see for example, TH&8IBO; Staw 1981; Arkes and Blumer
1985). Thaler and Johnson (1990) investigate haev gains and losses affect risk
taking behavior and find based on experimental ftata Cornell undergraduate and
MBA students an increased willingness to take aif$&r prior gains, which they refer to
as the “house money effect”. However, after expeiieg a prior loss, individuals
showed increased loss aversion, a phenomenon soeseteferred to as the “snakebite
effect”. Their results suggest that losses areempainful if they happen after prior losses
and less painful if they occur after prior gainace prior gains act as cushions for future
losses. Frino, Grant and Johnstone (2007) exafusgalian futures traders and find
supporting evidence, that traders take on moreimiske afternoon on days with morning
gains. Low (2004) finds that prior losses are eisded with increased loss aversion,
which is consistent with the snakebite effect. widweer, the evidence on the effect of
past gains and losses is mixed. Coval and Shun{@g9p) find that traders with

morning losses increase risk-taking in the aftemoo

Regardless of the precise nature of the relatignshpast gains and losses
influence open market purchasing activity, therudimg only recent stock returns and

controlling for superior information at the dispbshinsiders in one’s model may fail to
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capture this effect. This is because purchasesammade smoothly, and thus the gains
and losses on the portfolio are affected both Is¢ paturns, and the timing of the cash
flows used to purchase stock. We begin the empivogk by calculating at the firm-
level insider trading returns, and examining tipeirchasing activity. In this empirical
work, we examine gains and losses separatelydw dtir the possibility of an
asymmetric response, which might obtain if insidedsibit loss aversion (Johnson and

Thaler, 1990).

Finally, to the extent that insiders exhibit losgsion when conducting open
market purchases, we examine the economic impansiler loss aversion on insider

wealth.

3. Data and Sample Construction

The analysis in this study focuses on open mankethases and sales by directors
and officers from Table 2 of Thomson Reuters (TEpBnning 1986 to 2012. We impose
the following screens on table 2 data: delete aimemts and some cleansed
observationy keep transaction codes P and S as they are opesenor private purchase
and sales; ignore sales that are related to theisgeof an optiotf; and we keep

transactions in firms for which we have COMPUSTAT & RSP necessary to generate

° Thomson advises Cleanse Code (A) to be avoided &malysis. And also code (S) since data with a
cleanse code of 'S' have a different security ftloenone they have been entered under

9 The variable optionSell: Identifies a sale thaeiated to the exercise of options. Possible \winelude
all (A), partial (P), none (N), or blank. We wangam market sale of shares that were purchasetdor t

account and not those that arose from option gsamtge keep (N) and ignore (A) and (P) and Blanks
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control variables. This results in 1,682,374 tratisas over 27 years of which 442,882

(26%) are purchases and 1,239,492 (74%) are sitled 24,009 insiders.

Table 1 reports descriptive statistics on the nurobshares purchased and sold;
transaction values; and shares held after eackaction. The typical number of shares
purchased is larger than the number of shareq(satldl an average of 19,701 shares
versus 16,650) however; the typical dollar transactalue for purchases is smaller than
the sales value (with an average dollar value dD$l131 per purchase versus $469,564

per sale).

Table 2 reports the distribution and frequenciemsifder transactions. From table
two, 61 percent of insiders (76,026 insiders out,2@9) have one or zero purchase
transactions which is similar for sales (76,159dess out of 124,009). From panel B of
table 2, the average number of purchase transaatiaae by an insider is 4 compared to

10 for sales.
3.1. Measurement of Insider Trading Behavior

Following Piotroski and Roulstone (2005) we measusaler trading as the

firm’s purchase ratio defined as follows:

BUY;;

PR;; = ————,
: BUY; +SELL;;

eq.1

whereBUY; (SELL; ) is the number of shared purchased (sold) by emsi¢bfficers and

directors) of the i'th firm in yedr

" Some individuals are insiders in more than 1 fifilmis number is the sum of insiders in any givemfi
and thus allows for some individuals to show uptipld times if they are insiders in more than Irfir
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3.2. Measurement of Insider Trading returns

The primary goal of this paper is to test if theécmme of past insider trading
(insider trading experience) as measure by ingrdeing returnsifisiderRed have any
effect on open market insider purchases. If yasjregiders more sensitive to prior losses

than they are to prior gains. The main variabiisiderRetis constructed as follows:

Gain net of external flows _  MV;—MVy,—CF
AverageCapital o MVo+Y 1L, wiXCF;

InsiderRet;, = eq. 2

Where:

e MYV, is the end of year market value of the portfoli@ibshares held by insiders
in thei'th firm. Computed as the number of shares held bysidiers at the end
of the year multiplied by the closing stock priddlee year.

e MV, is the beginning of year market value of the mdiafof all shares held by
insiders in the’th firm. Computed as the number of shares held bysillers at
the beginning of the year multiplied by the opersiack price of the year.

e (F is the net external inflows over ydanade by insiders of thgh firm. It is
computed as total dollars spent on purchases nieu®tal dollars received from
sales (Note contributions to portfolio are positinffows and withdrawals form
portfolio are negative flows)

e Y, w; X CF;is the sum each cash flow multiplied by its weight

_ CD-D;

o w; D

0 CD is the number of calendar days during the retenog being

calculated (we use 365)
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o D, is the number of days from the start of the reperiod until the day on
which the flowCF; occurred. For example, if a purchase occurs on

January 31 then it is 31 days, if on FebrudftiZen it is 33 days.

The above returninsiderRet; . is the Modified Dietz (see Dietz 1966) return and
is an approximation of the IRR (the true dollar gieed return’Y. The modified Dietz
return has the advantage of having a closed fofuatiso versus the IRR which requires
numerical methods. Our choice of the Modified Dieter the IRR is motivated by
following reasons. First when computing the IRRshad a convergence rate of about
70% thus we lose a significant amount of data. Belgoin most cases we have more
than one IRR due to the sign switches in the castsf In such cases the SAS IRR
function reports one IRR and we are not sure whidhe IRRs is reported. Even if we
knew all the IRRs it is not sure which one of thenwould use. This issue is
exacerbated the more trades we have and/or therding period over which the IRR is
computed. Finally, computing the “true” IRR requithat we have the correct initial
value of an insider’s portfolio but TFN begins i88b thus for some insiders we do not
have their actual initial portfolio value. But withe Modified Dietz we need the
beginning and ending value of the portfolio over geriod for which we are computing

the return.

A potential issue with the Modified Dietz retun§iderRet; ;) in this study is
that some of the shares held in the insiders’ pbotinay have resulted from other

sources than open market purchases especiallythreraxercise of options. To control

2 The Modified Dietz return assumes simple ratentdriest and approximates the IRR which uses
compounding principle. If the cash flows and raiEeeturn are large enough, Modified Dietz wouldlgi
significantly different returns compared to the IRR
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for this we ignore sales that are related to thee@se of an optioi. This may just take
care of cases where the options are sold immegiat®l may not capture options that are
exercised and sold at a later date (either bedaesasider has some insider information
or the shares are held for some mechanical readmargue that such transactions will
not bias the results in this study. First if theider holds on to the shares because they
have some inside information then they are makiogrescious decision to increase their
insider trading return. Secondly if they hold tlheues for some mechanical reason we
posit that such transactions are timing neutrahahide they may add noise to results
they will not bias the results. Finally, the numbésuch transactions should be small as
Ofek and Yermack (2000) estimate that when exeesitexercise options to acquire
stock, they keep almost none of the shares (see1#{f). Similarly Huddart, and Lang
(1996) hold that while their data doesn’t detad thitimate disposition of options in their
sample, the authors’ discussions with the dataigens suggests that employees do not

keep the shares acquired on exercise (page 19).

Jeng, Metrick and Zeckhauser (2003) attempt tosoreainsiders actual return by
creating a purchase (sale) value-weighted portfafiiall insiders for the duration of 6
months since the purchase (sale). However, theyotlexactly measure what insiders
earn for several reasons: they only measure retwsisa holding of 6 months, and they

do not account for subsequent trades that insidassexecute.

3.3. Control Variables

13 TEN has a variable called optionSell which deesifa sale that is related to the exercise of option
Possible values include all (A), partial (P), ngNg, or blank. We want open market sale of shares t
were purchased for their account and not thoseattwse from option grants so we keep (N) and igflye
and (P) and Blanks
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In addition to insider trading data we collect acdfecontrol variables used by
Piotroski and Roulstone (2005) to explain insiderchasing activity. This allows us to
compare our results to previous studies (e.g. Renef Zaman 1988, and Sias and
Whidbee 2010). We require securities to have Ps&trand Roulstone (2005) variables

to be included in our sample. The following contratiables are used in the study

e Measurements of future firm performance:

0 GoodRet.): Is an indicator variable equal to 1 if the steckext year's
market adjusted returd@Ref:+1)) is greater than zero else equal to zero.
This is a measure of the firm’s future performaand measures the
insiders’ potential gain from trading the firm’®ek as opposed to the
market portfolio. To the extent that insiders hauperior knowledge
about information influencing future returns, iosiid be positively related

to insider purchases. Stock return data are frorSEZR

0 GoodRoA+y) : Is an indicator variable equal to one if nexayg change
in ROA (UROA1)) is greater than zero else equals to zero. Tlhassa
measure of the firm’s future performance (next ige@arnings
innovations) and it is expected to be positivelated to insider
purchases. WhertROA.1) is the next year’s first difference in Return-
on-AssetsROA¢+1) - ROAy,) and ROA is COMPUSTAT's Income before

Extraordinary items (IB) scaled by COMPUSTAT's idasets (AT)

0 GoodRo4A), : Is an indicator variable equal to one if thereat year’s

change in ROAAROAy) is greater than zero else equals to zero.
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e Measurements of undervaluation :

o BMJ1 to BM4: Is an indicator variable equal to 1 if the bookatarket
(BM) ratio is in the'th quintile of yeatt’'s BM distribution (e.g.
BM1=glamour firms). Where the BM is measured asfitlme’s book
value of shareholders equity (COMPUSTAT’s CEQ)hat énd of year
scaled by the market value of equity at the engkaft (COMPUSTAT'’s
CSHO multiplied by the stock’s closing stock pratehe end of year from

CRSP).

0 HRet and Mretis an indicator variable equal to 1 if market at@dsstock
return is in the high trecile and middle trecilspectively of yeat’s

distribution of realized market adjusted returns.

Table three presents descriptive statistics of/ét@bles used in this study pooled
over all firm-year observations. Although our saenigllonger than Piotroski and
Roulstone (2005) and Sias and Whidbee (2010) thergitive statistics are close. The
last six rows in table three report descriptiveistias of the insider trading returns for all
insiders, directors only and officers only. Frorbléathree officers’ returns are on

average bigger than those of directors. Also abé&t of the time insiders have losses.

4. Results and Discussion

In this section we examine the impact of insidading returns on open market

purchasing activity. In the empirical framework, @eamine gains and losses separately
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to allow for the possibility of an asymmetric reape, which might obtain if insiders
exhibit loss aversion. We start the analysis byreérang the relation between insiders
purchase ratiosPR; ;) and insider trading returnsnisiderRet; ;). Next, given that the
board of directors is a governing body and meetogieally it follows that officers are
more likely to have superior and timely informatiamout the firm’s future performance.
We test for equality of loss aversion across dimexcand officers. Finally, we examine
the relationship between insider trading returns tiie decision to conduct open market

purchases.

4.1. The Relation between Insider Purchase Ratiaislasider Returns - All insiders

To test whether there is a relation between ingidechase ratios and insider
returns we utilize the methodology in Piotroski doulstone (2005) and augment their
variables with our insider trading returns variafflesiderRet; ;). Rozeff and Zaman
(1988), and Sias and Whidbee (2010) utilize a simiethodology. We restrict
transactions to open market transactions and dmaloide firm-years where insiders do
not engage in open market transaction. Specificaleyestimate coefficients annually

from the following cross-sectional model:

PR;; = a+ B1GoodRET;;1 + [,G00dROA; 41 + P3G00dROA; + [4,BM1;, +
PsBM2; + B¢BM3;, + [;BM4;. + BgHRET;; + PoMRET;, + PioInsiderRet;, +

Eit eq.4

To control for cross-sectional dependencies, tbdehis estimated annually and
the average annual coefficients are tested agai@stull of zero using standard errors

from the empirically derived distribution of theraral coefficients. Average coefficients
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are presented in panel A of table four. For robestrwe estimate fixed effects regression

(with firm fixed effects and year effects) in paigel

To test for insider loss aversion we estimate ggu® by augmenting equation 4
with two variables: (1).ossDummy, an indicator which equals ondiisiderRet; is
negative and zero if positive; and (2) an intemacwariable/nsiderRet; , X

LossDummyi,t.

PRi,t =a+ ﬁlGOOdRETi,t+1 + ﬁZGOOdROAi,t+1 + ﬁ3GOOdROAl,t + ﬁ4BM1i,t +
BsBM2;, + BsBM3;, + p;BM4;, + BsHRET,. + BsMRET;, + PyoInsiderRet;, +

p11LossDummy; . + Bi,(InsiderRet;; X LossDummy; ) + & eq.5

If insiders are more sensitive to prior losses iaor gains when conducting
open market purchases then, the coefficientsiderRet; ; X LossDummy; ¢, f1o Will
be positive and significalft Just as with equation 4, this model is estimatetlally and
the average annual coefficients are tested agiastull of zero using standard errors
from the empirically derived distribution of theraral coefficients. Average coefficients
are presented in panel A of table four. For robestrwe estimate fixed effects regression

(with firm fixed effects and year effects) in paiel

Table four shows that the prior determinants oidiespurchases have their

expected signs and are statistically significargraslpha level of 1% but

The regression model presented in equation 5 is@ise linear model since holding all other Vialga
constant, the coefficient dmsiderRet; ,captures the slope in the region of positive insidéurns (gains)
while the coefficient on the interaction tefmsiderRet; . X LossDummy; . plus that ofinsiderRet;, is
the slope in the region of negative insider retflosses). Hence the coefficient brsiderRet; ; X
LossDummy; . is a kink at the origin and if positive resultsairsteeper slope in the domain of losses.
However, the coefficient ohossDummy; , captures a discontinuity at the origin or kink aveldo not
provide an economic interpretation of that paramete
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for GoodROA; ;. Insider purchase ratios are positively relatethéofirm’s future
performance measureSdodRET;;.,, andGoodRoA; ++1) thus suggesting insiders have
superior knowledge about information influencingufe returns and earnings
innovations and take advantage of it. Also insidensl to purchase shares when the
firm’s shares are undervalued as there is (1) athegrelationship between insider
purchase ratios and the book-to-market quintilesthe magnitude of the book-to-
market quintiles decrease monotonically as we nfimma high book-to-market quintiles
to lower quintiles. (2) there is also a negativatrenship between insider purchase ratios
and the market-adjusted stock return treciles hadrtagnitude of the coefficients also

decreases monotonically as we move from the hggilérto the medium trecile.

The second models in both panels of table four ah@eus a positive relationship
between insider purchase ratios and insider retdims would suggest that insiders
purchase more of their firm’s shares if they hawsifve experiences from insider
trading. The third models in both panels of tdble shows that conditioning on losses;
an increase in insider trading losses is assocwitdddecreased insider purchases. On
the other hand, given gains from insider tradimgingrease in gains has no significant
effect on insider purchase ratios. Taken togetieresults suggests that insider trading
returns are positively related to the intensitynsider purchases, this effect seems to be
primarily driven by negative insider trading retsieind suggest that insiders are loss

averse.

4.2. The Relation between Insider Purchase Ratdlslasider Returns — Officers versus

Directors
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The previous analysis combines officers and dirscod implicitly assumes that
officers and directors have access to similar mgtion. Given that the board of directors
is a monitoring body and meet periodically it ispible that officers have access to
better performance related information and in alien manner than directors. Piotroski
and Roulstone (2005) provide evidence confirming Ity documenting that the
magnitude of the coefficient adfvodROA; ;. 4is larger in magnitude for executives than
directors. In the same vein, Enrichetta and Sapi¢p@10) compare the returns to insider
purchases (sales) of executives to that of indegr@rdirectors to examine whether
directors are informed of the firm. The authorgifimhile both executives and
independent directors in the same firm earn pasgivostantial abnormal returns,

executives have slightly higher returns.

Thus in this section, we test which of the two gr®of insiders (directors or
officers) are more loss averse. Since officerdikety to have timelier information and
presumably better quality information than direstone could expect directors to be
more loss averse. On the other hand, officers doelohore loss averse if they suffer
from myopic loss aversion a la Bernatzi and Thél®05). Myopic loss aversion occurs
when an investor computes gains and losses at ineapgent intervals. Given that
officers spend more time at the firm and are ptovinformation in a timelier manner
they could suffer from myopic loss aversion if thesises them to trade more frequently
than directors who meet periodically. Thus whicbugr of insiders is more loss averse is
an empirical issue that we address by re-estimaipugtion 5 for directors-only and
officers-only and comparing the coefficientslagiderRet;, X LossDummy; ., in table

five.
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Models three and four of panels A and B of table fias the results for officers-
only and directors-only respectively. The analgfiews that both groups are loss averse
however loss aversion is more pronounced with treetbrs compared to officers. For
example, panel A has a coefficient estimate of 7o0@n
InsiderRet;; X LossDummy; for the officer-only sample versus 0.0107 for the

director-only sample and the difference is stai@ly significant at an alpha level of 1%.
4.3. The Relation between Insider Returns and #&dibn to Purchase

The previous sections established a relationsHipdsn insider returns and the
level of insider purchases (insiders purchaseshatiWe did not include firm-years where
insiders did not engage in open market transactimmsthe results thus far are predicated
on insiders deciding to purchase. As a result, simmsof no-trade firm-years ignores
potential useful information about the decisioptwchase. In this section we examine
the relationship between insider trading returns tae decision to conduct open market

purchases with the following conditional firm fixedfects logit model with year effects:

P(Purchase;; = 1|Xi‘t, ci.t) =
p1GoodRET; ;11 + f,G00dROA; 1 + B3Go0odROA;: + B4BM1;: + BsBM2;, +
PeBM3;, + B,BM4;, + PgHRET; + BoMRET;; + PioInsiderRet;, +

p11LossDummy; . + B1,(InsiderRet;, X LossDummy;.) + yearEffects eq.6

The dependent variablBurchase; . is an indicator variable that equals one if
shares are purchased in yeatse it is equal to zero. The results of the lagdlysis are
in table six and are consistent with the findingshie preceding sections. The prior

determinants of insider purchases have their egdexiggns and are statistically
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significant at an alpha level of 1% but fesodROA; ;. The decision to purchase shares is
positively related to the firm’s future performanmoeasuresqoodRET; ;,1, and

GoodRoA; ;). Also, insiders tend to purchase shares whefirtihés shares are
undervalued as there is as there is a negativiorethip between the decision to
purchase shares and (1) the book-to-market qusrditel (2) the market-adjusted stock

return treciles.

The second model in table six documents a pogsilaionship between the
decision to purchase shares and insider returnss ihggesting that insiders tend to
purchase their firm’s shares when they have p@séiperiences from insider trading.
The third model of table six shows that conditignon losses; an increase in insider
trading losses is associated with lower probabditinsider purchasing. Likewise, given
gains from insider trading, an increase in gairess associated with a higher
probability of purchasing. However there is stildence of loss aversion as the decision

to purchase is more sensitive to insider lossegeoed to gains.

5. Implication: The Economic Impact of Loss Aversio

In the preceding section we document that ingielerns are positively related to
insider purchasing activity and that insiders asslaverse. In this section we examine
the economic impact of insider loss aversion, dadly if loss aversion benefits or hurts
insider wealth. We use two approaches. The firgt@geh is to identify a subsample of
insiders who have losses and are predicted nairtthpse due to loss aversion. Then we

spilt this subsample into a group that acts upeir tbss aversion by not purchasing and
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a second group that are supposedly loss aversiebidge to ignore their loss aversion by
actually purchasing. Then we compare the returdmtif groups. The second approach
uses a mixed logistic model to get firm specifisd@version coefficients and forming
quartiles based on these coefficients to test ke timing ability.
5.1. Being Loss Averse and Acting upon it versuisgBeoss Averse and ignoring it
In this section we examine the economic impacos$ laversion on the wealth of
insiders by:
e Step 1: First identify a subsample of insiders Wwhwe losses and are predicted
not to purchase due to loss aversion.
e Step 2: Split this subsample into a group that apts their loss aversion by not
purchasing and a second group that are supposEdial/erse but decide to
ignore their loss aversion by purchasing.

e Step 3: compare the returns of both groups

To identify a subsample of insiders who have lossekare predicted not to
purchase due to loss aversion, we estimate twaofgadions of the the logit model in

equation 6 as follows:

P(Purchase;; = 1|Xi‘t, ci.t) =
p1GoodRET; ;11 + f,G00dROA; 1 + B3Go0odROA;: + B4BM1;: + BsBM2;, +

PeBM3; + B,BM4;, + BgHRET;; + BoMRET;, + yearEffects eq.’/

P(Purchase;; = 1|Xi,t, Ci.t) =

p1GoodRET; ;11 + f,G00dROA; 1 + B3G00dROA;: + B4BM1;: + BsBM2;, +
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PeBM3; + B;BM4;, + PgHRET;; + PoMRET;: + PBqoInsiderRet;, +

B11LossDummy;, + By, (InsiderRet; X LossDummy; ) + yearEffects eq.8

In equation 7 we estimate the probability of pussthg without controlling for insider
returns and loss aversion and save the predictdzhpilities of purchasing. Next in
equation 8 we augment equation 7 by controllingrisider returns and loss aversion and
save the predicted probabilities of purchasing.tNekeep firm year observations with:
(1) losses, (2) whose probability of purchasingrdases once we control for loss
aversion in equation 8 and (3) they are predic@dmpurchasg. We argue that the
reason these observations have a decreased prybalbilurchasing and are predicted
not to purchase is because they have losses atasaraverse. This results in 8,730 firm-
year observations. Then we split this subsamptetwb groups (1) one group that
actually does not purchase which results in 3,#2 year observations (2) a second
group that actually purchases which results in®firin year observations. The idea is
that both groups are loss averse and are preciotetd purchase due to their loss
aversion but one group actually acts upon thes &&rsion by actually not purchasing
and the other group despite being loss averse @aticped not to purchase ignores the
loss aversion by actually purchasing. Next we camiae mean insider trading returns

and next year's market adjusted stock return foln lgooups; the results are in table 7.

Table 7 shows that both groups have insider traldisges but those that act upon
their loss aversion are worse off (mdasiderRet; of -10.0501% versus -6.7995%).

The key finding is with next year’s mean marketestid stock return

!5 The cut off probability of purchasing used is Ov@iSich represents the unconditional probability of
purchasing since 33,983 firm-year observations Ipavehases out of 49,159.
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(MktAdjStockRet, ). Piotroski and Roulstone (2005) hold next yeararket adjusted
stock return is a measure of the firm’s future perfance and measures insiders’
potential gain from trading the firm’s stock as oped to the market portfolio. Thus
having inside information about poor future stoekfprmance and acting on loss
aversion by not purchasing the firm’s stock todelphk such insiders to avoid an average
loss of 5.7% over the next year. On the other haading inside information about good
future stock performance and ignoring to act up®s laversion by actually purchasing
the firm’s stock today despite insider trading &xsbelps insider to earn an average of
8.14% the following year. This finding also confsrthe existing literature that insiders
have superior knowledge about their firm’s futuregpect since acting upon loss
aversion when the firms future prospects are l@gsrable helps insiders avoid a loss and

ignoring loss aversion in situations of lossesfaubrable future prospects helps insiders.
5.2. Firm Specific Loss Aversion Coefficients amelder Market Timing Ability

Another approach we use to access the economictropansider loss aversion

is to:

e use the following mixed logistic model to get fispecific coefficients of
sensitivity to losses from insider trading:
P(Purchase;; = 1|Xi,t, ci.t) = p1Go0dRET; 1 + f,G00dROA; 141 +
P3GoodROA; + B4BM1;, + BsBM2;, + B¢BM3;, + [;BM4;, +
PsHRET;; + PoMRET; + PioInsiderRet;, + B1,LossDummy;, +

(B12 + vi)(InsiderRet;; X LossDummy; ;) + yearEf fects , eq.9
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Wherep,, is the average effect of losses which is the damall firms andy; is
the effect of losses that is unique to itfe firm. Thus(f;, + y;) is thei'th firm’s
sensitivity to past losses; if positive this is sisitent with loss aversion and if
negative it is consistent with risk seeking.

e For each firm year observation we take the diffeedmetween that year’s dollar
weighted return (we udesiderRet; . is our proxy) and time weighted return (we
use that year’s stock return). If insiders are gabtiming then this difference is
expected to be positive and negative if they exipbor timing

e Then we form quartiles based on the loss sensgitifigenerate by the mixed
model and get the mean of the difference betweeitlerRet; , and
AnnualRet; . in each quartile. The first quartile has the |éass averse insiders
and the forth quartile has the most loss averdes# aversion is costly then we
expect the average difference betwéesiderRet; , andAnnualRet;, in the

fourth quartile to be negative and that of thet fipsartile to be positive.

Table eight presents the results of the averaderdifce betweemsiderRet;, and
AnnualRet; . across all four quartile. The results show thatrtiost loss averse insiders

on average tend to exhibit poor timing thus sugggghat loss aversion can be costly.

To reconcile the findings in this subsection whhttof the preceding subsection,
the results from this subsection suggests thaghtlavels, loss aversion can destroy

wealth. However, the finding in the preceding sghise suggests that loss aversion can

8500 out of 7,900 have negative loss coefficiensthre not loss averse but are risk seeking. The@e
firms are not included in the analysis
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help insiders avoid future losses if they havernmfation about looming unfavorable

prospects with their firms.

6. Conclusion

There is an extant literature documenting thaters earn abnormal returns (e.g.
Lorie and Niederhoffer 1968, Seyhun 1986, Rozeff Zaman 1988, Lakonishok and
Lee 2001, and Jeng, Metrick and Zeckhauser) whachbe attributed to insiders’ ability
to recognize if their firm’s stock is mispriced aaldo because they are privy to superior
information about their firm’s future performandespite these advantages, insider
trading is still a risky proposition first becauassiders stand to lose wealth if their
opinion about the intrinsic value of the firm turmst to be wrong. Also insiders tend to
have a significant amount of their wealth investetheir firm (both financial and human
capital) and by purchasing additional shares theya-diversifying their wealth and

foregoing liquidity.

We hypothesize that in addition to being influenbgdhe perceived misvaluation
of their firm’s securities and having superior infation about their firm’s future
prospects, open market purchases by insiders rsaybalinfluenced by gains and losses
on their existing portfolio of shares held (whicbwd capture the outcome of their past
open market transactions). This is consistent veéiiearch demonstrating that in a
variety of contexts decisions under uncertainty lmaisubstantially affected by the
outcomes of past decisions (see for example, TAAIRD; Staw 1981; Arkes and Blumer

1985). Thaler and Johnson (1990) investigate haov gains and losses affect risk
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taking behavior and find based on experimental ftata Cornell undergraduate and
MBA students an increased willingness to take ais&r prior gains, which they refer to
as the “house money effect”. However, after elgmeing a prior loss, individuals

showed increased loss aversion and reduced witsgto take risk.

We begin the empirical work by calculating at thenflevel insider trading
returns, and examining their impact on open mgokethasing activity. In this empirical
work, we examine gains and losses separatelydw dtir the possibility of an
asymmetric response, which might obtain if insidedsibit loss aversion (Johnson and

Thaler, 1990).

We find insider trading returns to be positivellated to insider purchase ratios
even after controlling for variables previously simoto affect purchasing activity.
However, this effect seems to be primarily drivgmiegative insider trading returns as
conditioning on losses; an increase in insidermigbsses is associated with decreased
insider purchases while given gains from insidaditng, an increase in gains has no
significant effect on insider purchase ratios. Thuggesting that insider loss aversion
plays a role when insiders conduct open markethases. We also find that loss

aversion is more pronounced with the directors caneqb to officers.

Finally we examine the economic impact of insidess| aversion by identify a
subsample of insiders who have losses and aregbeddiot to purchase due to loss
aversion. Then we spilt this subsample into a gtbapacts upon their loss aversion by
not purchasing and a second group that are prediatee loss averse but decide to

ignore their loss aversion by actually purchasifiten we compare the returns of both
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groups. We find that having inside information atjpoor future stock performance and
acting on loss aversion by not purchasing the 8ratbck today helps such insiders to
avoid an average loss of 5.7% over the next yeath® other hand, having inside
information about good future stock performance ignoring to act upon loss aversion
by actually purchasing the firm’s stock today désmsider trading losses helps insiders
to earn an average of 8.14% the following yearsToinfirms the existing literature that
insiders have superior knowledge about their firfutsire prospect since acting upon loss
aversion when the firms future prospects are lagsrable helps insiders avoid a loss and
ignoring loss aversion in situations of lossesfaubrable future prospects helps insiders

enhance their wealth.
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Table 1

Descriptive Statistic by Transaction Type

This table reports descriptive statistics on theer of shares purchased, the number of shares sold
purchase transaction value, sales transaction aaldéehe resulting number of shares held after a
transaction.

Variable Mean Std 5% 25% 50% 75% 99%
# Shares 19,701 1,295,999 32 300 1,000 4,000 25,000
Purchased

# Shares Sold 16,650 578,835 55 200 800 3,800 30,000
Purchase

Transaction $140,131  $5,634,479 $320 $2,595 $9,500 $32,000 ,$3@8

Value
Sale Transaction

value $469,564 $21,072,430 $1,428 $6,275 $22,345 $92,99851,840

Resulting Shares

Held 2,290,197 69,945,542 612 7,776 43,227 295,000 R8Pl
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Table 2

Distribution and Frequency of Transactions

This table provides the distribution and freques@einsider transactions at the individual levdnel A
has the number of insiders with zero, 1, 2, 36t 10, 11 to 20 and more than 21 purchasesaled

transaction along with their corresponding peragegaPanel B has the minimum number of transactions

made by an insider, with the maximum, mean, Stlegrdtile, 25th percentile, median, 75th percentié a
99th percentile.

Panel A: Number of Transactions - Frequency

Variable Purchase Transactions Sale Transactions
Number of Insiders % of InsidersNumber of Insiders % of Insiders

Zero Transactions 44,514 36% 56,240 45%

1 Transaction 31,512 25% 19,919 16%

2 Transactions 13,891 11% 10,207 8%

3 to 5 Transactions 16,622 13% 13,949 11%

6 to 10 Transactions 8,966 7% 8,910 7%

11 to 20 Transactions 4,936 4% 6,510 5%
More than 21 Transactions 3,568 3% 8,274 7%

Panel B: Number of Transactions — Descriptive Stias

Variable Min Max Mean 5% 25% 50% 75% 99%
Individual Purchases 0 2,770 4 0 0 1 3 14

Individual Sales 0 48,889 10 0 0 1 4 17
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Table 3

Summary Statistics

This table provides summary statistics for variahlsed in the study. The sample period is 1986-2012
PR_AIl Insidersis the purchase ratio of all insiders (directord afficers) in yeat, computed as the
number of shares purchased by all insiders divilethe number of shares purchased and sold by all
insiders.PR_OfficersandPR_Directorsare the purchases ratios for officers-only andalars only
respectively in year. BM, is the book-to-market ratio in yetadefined as the book value of equity
(COMPUSTAT: CEQ) scaled bMIVE.. MVE; is the market value of equity at the end of yetafined as
common shares outstanding at the end of yeaultiplied by the closing stock price of the year
(COMPUSTAT: CSHO multiplied by the stock’s closistpck price at the end of year from CRSP).
MARe}:. is next year's market-adjusted stock return measasethe firm’s 12-month cumulative return in
yeart+1 minus the corresponding12-month return on theadlueighted indexROA.4 is the return on
asset for year+1 measured as income before extraordinary items (EOSTAT: IB) scaled by total
assets (COMPUSTAT: ATYROA.q is next year's first difference in ROA measurefRé@A in yeart+1
minus ROA in yeat. InsiderRetis the Modified Dietz return on the portfolio dfet firm’s shares held by
all insiders (director and officers) computed oyeart; it is our measure of insider trading returmsider-
lossDummyis an indicator which equals ondnfiderRetis negative and zero if positiv@irectorsRet
andOfficersRatare the insider returns for directors-only andceffs-only.Directors-lossDummyand
Officers-lossDummyare indicator variables BirectorsRetandOfficersRetare respectively negative and
zero if positive.

Variable Mean Std 5% 25% 50% 75% 95%
PR_All Insiders 0.462 0.452 0.000 0.000 0.296 1.000 1.000
PR_Officers 0.433 0.470 0.000 0.000 0.087 1.000 1.000
PR_Directors 0.523 0.468 0.000 0.000 0.613 1.000 1.000
BM, 0.637 3.785 0.063 0.279 0.502 0.815 1.790
MVE; 2,752 310,303 115 65.9 261.1 1,048.6 9,593.1
MARet.) 0.065 0.983 -0.740 -0.326 -0.053 0.242 1.116
ROAw1 -0.058 0.929 -0.515 -0.019 0.018 0.063 0.148

AROA1 -0.021 0.926 -0.262 -0.029 0.000 0.019 0.203
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InsiderRet 0.112 1.980 -0.996 -0.090 -0.028 0.089 1.613
Insider - lossDummy 0.587 0.492 0.000 0.000 1.000 1.000 1.000
DirectorsRet 0.086 1.431 -0.577 -0.083 -0.018 0.053 1.039
Directors - lossDummy 0.578 0.494 0.000 0.000 1.000 1.000 1.000
OfficersRet 0.107 1.566 -0.713 -0.079 -0.012 0.067 1.234

Officers - lossDummy 0.557 0.497 0.000 0.000 1.000 1.000 1.000

Table 4

The Impact of Insider Returns on the Purchase Ratig

This table presents multivariate regressions tesasthe relation between insider trading returias an
purchase ratios. The dependent variabfRsis the purchase ratio of all insiders (directard afficers) in
yeart, computed as the number of shares purchased msalérs divided by the number of shares
purchased and sold by all insiders. Panel A usesmFRdacBeth regressions where the model is estimated
annually and the average annual coefficients atedeagainst the null of zero using standard efrors
the empirically derived distribution of the annaakfficients. Average coefficients are presentepganel
A. Panel B employs fixed effects regressions wiitim fand year effect<soodRef.,) is an indicator
variable equal to 1 if the stock’s next year’'s nedrkdjusted return is greater than zero else gquadro.
GoodRoA.q is an indicator variable equal to one if next ysatiange in ROA is greater than zero else
equals to zerdGoodRoAis an indicator variable equal to one if the catngear’s change in ROA is
greater than zero else equals to zBiMZ1 to BM4 is an indicator variable equal to 1 if the bookatarket
ratio is in the'th quintile of yeart’s book-to-market distributiorHRet andMret; is an indicator variable
equal to 1 if the market adjusted stock returmithe high trecile and middle trecile respectivaflyeart’s
distribution of realized market adjusted retuinsiderRetis the Modified Dietz return on the portfolio of
the firm’s shares held by all insiders (directod arfficers) computed over yegrit is our measure of
insider trading returnd.ossDummyis an indicator which equals ondnfiderRetis negative and zero if
positive.(InsiderRet X Loss}s an interaction variable betwekrsiderRetandLossDummy The sample
period is 1986-2012 and the insider trading retwariable JnsiderRetis winsorized at 1% on each tail.
** ** and * denote statistical significance at 1%% and 10% respectively.

Panel A: Fama-MacBeth Regressions

Dependent variable BR
Hypotheses Variables
(1] [2] [3]
Intercept 0.6383*** 0.6005*** 0.6143**
Superior Information  GoodRegt; (+) 0.0056 0.012 0.0032
G0o0odROA. 1 (+) 0.0320%** 0.0366** 0.0330%**
Go0odROA(+) -0.0114 -0.014 -0.0066

Undervaluation BM1(-) -0.2620*** -0.2289*** -0.2764**
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BM2 (-) -0.2681*** -0.2560%** -0.2790***
BM3 (-) -0.1911%** -0.1446%** -0.1978***
BM4t (-) -0.1014%**= -0.0665 -0.1196***
HRet (-) -0.0775%** -0.0864*** -0.0655***
MRet () -0.0539*** -0.0424** -0.0505%**
InsiderRet 0.0021*** 0.0002
LossDummy 0.0248**
Loss Aversion (InsiderRet X Lass) 0.0054*
Panel B: Firm Fixed Effects Regressions
Dependent variable BR
Hypotheses Variables
(1] (2] [3]
Superior Information  Intercept 0.0367* 0.0358** 0.0352***
GoodRet.y) (+) 0.0386*** 0.0384*** 0.0400%**
GoodROA.1 (+) 0.0005 0.0002 0.0012
Undervaluation GoodROA(+) -0.2716™* -0.2768*** -0.2682***
BM1, (-) -0.2249%** -0.2294*** -0.2239***
BM2 () -0.1539*** -0.1550*** -0.1520%**
BM3 (-) -0.0805*** -0.0806*** -0.0793***
BM4t (-) -0.0497*** -0.0520*** -0.0395***
HRet () -0.0363*** -0.0377*** -0.0331***
MRet (-) 0.0012%** -0.0002
InsiderRet 0.0247*
Loss Aversion (InsiderRet X Loss) 0.0044x**
Firm effects Included Included Included
Year effects Included Included Included
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Table 5

The Relation between Insider Purchase Ratios and #ider Returns — Officers versus
Directors

This table presents multivariate regressions toparmthe loss aversion of directors versus offiogtis
respect to purchase ratios. The dependent vaiimBlg is the purchase ratio of officers-only in models 1
and 3; and directors-only in models 2 and 4 in yed&anel A uses Fama-MacBeth regressions where the
model is estimated annually and the average arnoadficients are tested against the null of zeingus
standard errors from the empirically derived disttion of the annual coefficients. Average coefiits
are presented in panel A. Panel B employs fixeelctsfregressions with firm and year effeGeodRef.1)
is an indicator variable equal to 1 if the stoakéxt year's market adjusted return is greater #ean else
equal to zeroGoodRoA.y) is an indicator variable equal to one if next ysahange in ROA is greater
than zero else equals to zeBnodRoAis an indicator variable equal to one if the cotngear’'s change in
ROA is greater than zero else equals to ZBkd1, to BM4 is an indicator variable equal to 1 if the book-
to-market ratio is in théth quintile of yeatt's book-to-market distributiorHRet andMret, is an indicator
variable equal to 1 if the market adjusted stoturreis in the high trecile and middle trecile restively of
yeart's distribution of realized market adjusted retur@ficersRgtandDirectorRet are the Modified
Dietz returns on the portfolio of the firm’s sharedd by officers-only and directors only respeetyv
computed over yedr they are our measures of officer-only and direotuy trading returns respectively.
OfficersLossDummyandDirectorsLossDummyare indicators which equals onedfficersRegtand
DirectorsRetare negative and zero if positive, respectiv@DfficersRet X Lossjand(DirectorRet X
Loss) are interaction variables betwe@fficersRgtandOfficersLossDummyandDirectorsRetand
DirectorsLossDummyespectively The sample period is 1986-2@#ticersRet andDirectorsRetare
winsorized at 1% on each tail. ***, ** and * denadtatistical significance at 1%, 5% and 10%
respectively.

Panel A: Fama-MacBeth Regressions

Dependent variable BR

Hypotheses Variables

[1] 2] 3] [4]
Intercept 0.6375**  0.6732**  0.6300%*  0.6485**

Superior
Information GoodRet.q (+) -0.0029 0.0081238 -0.0044 0.0074274
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GoodROA1 (+) 0.0354*** 0.0222%*=* 0.0362*** 0.0247***
GOo0odROA(+) -0.0117 -0.0136258 -0.0098 -0.0125439
BM1, (-) -0.3291***  -0.2494**  -0.3182*** -0.2377***
Undervaluation BM2 (-) -0.3276***  -0.2567**  -0.3189*** -0.2478***
BM3 (-) -0.2443**  -0.1584**  -0.2404*** -0.1540***
BM4t (-) -0.1389***  -0.0987**  -0.1370*** -0.0976***
HRet (-) -0.0736***  -0.0898**  -0.0582*** -0.0618***
MRet (-) -0.0657**  -0.0447** -0.0592%** -0.0328v*
Loss Aversion OfficersRet 0.0022*** 0.0002
OfficersLossDummy 0.0277***
(OfficersRet X Losg) 0.0079***
DirectorsRet 0.0022*==* -0.0007***
DirectorsLossDummy 0.0541***
(DirectorsRet X Losg) 0.0107***
Panel B: Firm Fixed Effects Regressions
Dependent variable BR
Hypotheses Variables
_ [1] [2] [3] [4]
%]fgfnz'gtrlon GoodRepy (1)  00329™% 003137 00318 0.0304***
GoodROA1 (+) 0.0445**  0.0246*** 0.0451**= 0.0267***
GoodRoOA(+) 0.0003 -0.0039 0.001 -0.0031***
BML, (-) -0.2919***  -0.2597***  -0.2829*** -0.2433***
Undervaluation BM2 (-) -0.2422***  -0.2198*** -0.2378*** -0.2089***
BM3 (-) -0.1725***  -0.1349**  -0.1699*** -0.1289***
BM4t (-) -0.0914**  -0.0722***  -0.0904*** -0.0688***
HRet (-) -0.0469***  -0.0623***  -0.0356*** -0.0381***
MRet (-) -0.0345**  -0.0400***  -0.0303*** -0.0295***
Loss Aversion OfficersRat 0.0015%** -0.00004
LossDummy 0.0191**
(LOOfoSersRet X 0.0052%+
DirectorsRet 0.0015*** -0.0008***
LossDummy 0.0516***
(LI?)gg)ctorsRet X 0.0087%+
Firm effects Included Included Included Included
Year effects Included Included Included Included
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Table 6

The Relation between Insider Returns and the Decish to Purchase

This table presents firm fixed effects logit regiess to assess the relation between insider gadiirns
and insiders’ decisions to purchase shares. Thendkgmt variable iBurchaseg is an indicator variable that
equals one if shares are purchased in yekse it is equal to zer@oodRet.,) is an indicator variable
equal to 1 if the stock’s next year's market adjdsteturn is greater than zero else equal to zero.
GoodRoA.q is an indicator variable equal to one if next ysatiange in ROA is greater than zero else
equals to zerdGoodRoAis an indicator variable equal to one if the catngear’s change in ROA is
greater than zero else equals to zBiM1, to BM4 is an indicator variable equal to 1 if the bookatarket
ratio is in the'th quintile of yeart’s book-to-market distributiortiRet andMret; is an indicator variable
equal to 1 if the market adjusted stock returmithe high trecile and middle trecile respectivaflyeart’s
distribution of realized market adjusted retuinsiderRetis the Modified Dietz return on the portfolio of
the firm’s shares held by all insiders (directod arfficers) computed over yegrit is our measure of
insider trading returnd.ossDummyis an indicator which equals ondnfiderRetis negative and zero if
positive.(InsiderRet X Loss)s an interaction variable betwekrsiderRetandLossDummy The sample
period is 1986-2012 and the insider trading retwargable InsiderRetis winsorized at 1% on each tail.
** ** and * denote statistical significance at 1%% and 10% respectively.

Dependent Variabke Purchaseg

Hypotheses Variables
[1] (2] 3]

Superior Information GoodRet.q) (+) 0.1338*** 0.1349*** 0.1335***
Go0dROA) (1) 0.1666*** 0.1651*** 0.1670***
GoodRoA(+) 0.0158 0.0154 0.0156

Undervaluation BML (-) -0.8829*** -0.8807*** -0.8796***
BM2 (-) -0.7520%* -0.7485%*** -0.7478***
BM3 () -0.5167*** -0.521 4+ -0.5208***
BM4t (-) -0.2689*** -0.2712%* -0.2699%***
HRet (-) -0.3819%** -0.3838*** -0.3937***

MRet (-) -0.2529*** -0.2561*** -0.2633***
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InsiderRet 0.00533*** 0.00268***
LossDummy -0.0825***
Loss Aversion (InsiderRet X Lossg) 0.00469***
Firm effects Included Included Included
Year effects Included Included Included

Table 7

Economic Impact of Loss Aversion - Being Loss Aveesand Acting upon it versus Being
Loss Averse and ignoring it

This table examines the economic impact of losssiwe on the wealth of insiders by identifying a
subsample of insiders who have losses and aregteddiot to purchase due to loss aversion. Théttisgl
this subsample into a group that acts upon theg &version by not purchasing and a second graata
supposedly loss averse but decide to ignore tbsér dversion by purchasing and comparing theirnstu
InsiderRetis the Modified Dietz return on the portfolio dfet firm’s shares held by all insiders (director
and officers) computed over yeait is our measure of insider trading returigrketAdjStockRet; is
next year’s market-adjusted stock return measwdbeafirm’s 12-month cumulative return in ye¢at
minus the correspondingl2-month return on the vhiveighted index; it is a measure of the firm'sufet
performance and measures insiders’ potential gam frading the firm’s stock as opposed to the reark
portfolio.

T-test for
Mean Value differences
of means (p-
Variable Group 1: No Insider Purchase Group2:Insiigrchase value)
InsiderRet -10.0501 -6.7995 0.0313

MarketAdjStockRet;) -0.0570 0.0814 0.0526
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Table 8

Economic Impact of Loss Aversion - Firm Specific Les Aversion Coefficients and Insider
Market Timing Ability

This table examines the economic impact of losssame on the wealth of insiders by using a mixed
logistic model to get firm specific loss aversiaefficients and forming quartiles based on these
coefficients to test insider market timing abilagross loss sensitivity quartiles. The first quatias the
least loss averse insiders and the fourth qudréitethe most lost averse insidénsiderRetis the
Modified Dietz return on the portfolio of the firsshares held by all insiders (director and offizer
computed over yedr and approximates the dollar weighted retudimnualRetyear t's stock return
measured as the firm’s 12-month cumulative retarpeart; it measures the time weighted return.

Quartiles Mean valuef InsiderRgtminusAnnualRet
1 1.99%
2 3.75%
3 4.63%
4 -0.82%
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