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ABSTRACT

This thesis considers if asymmetric information émgral has a permanent impact on adverse selection
in Sweden’s order-driven exchanges, and if seleotmdirrences of asymmetric information have an
immediate but temporary impact on adverse selectionall cases, insider trading proxies for
asymmetric information, and the bid-ask spread ipsofor the risk of adverse selection, which is
considered from the perspective of the limit ortader. There is support for the proposition that th
risk of adverse selection following trading by ohesis is significantly different from the normal eas
There is also evidence that the degree of insi@glirtg is a significant variable in explaining thd-b

ask spread.
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1 INTRODUCTION

1.1 What isan Insider and why do insiders trade?

Insider trading is normally defined as trading incempany by individuals with
information superior to that possessed by the ntankgeneral. Such individuals are
generally considered to be members of that comgabgard of directors, senior
management and large shareholders. These insigegeaerally required to disclose
their trades to the market in order to resolve aagcerns the market may have
regarding information asymmetry. The disclosurdraéling activity by insiders is a
topic of academic contention. Opponents of easestyictions imposed on trading by
insiders argue that such trading results in aduiiicosts to the market via wider bid-
ask spreads and increased costs of capital in gefiirattacharya & Daouk, 2002).
Those who advocate fewer restrictions on tradingnsyders claim that unfettered
trading would enhance the price discovery prockksge(broek, 1992).

Figurel.1l. The case against insider trading, asinatl by Bhattacharya & Daouk (2002)

O O AL D

Insider Information Liquidity Bid-Ask Costs of
trading capital

Insiders may trade to diversify their portfolios, dbtain cash, or to profit. Insiders
who trade to diversify their portfolios or to adslsecash and/or budget constraints do
not reveal any private information. Therefore, ameuld expect these trades to
provide no insight into the fundamental value oEexurity, or into the level of
asymmetric information faced by other investorstlme marketplace. However,
insiders who trade in order to profit from a fundartal mispricing of their firm do
reveal valuable information to the market. Thisprnigng implies that the degree of
information asymmetry faced by other less infornageénts is larger, and the risk of

adverse selection is greater.



Insiders may sell because they wish to diversiggause they require cash or because
they believe that the market has overvalued thetksand they wish to realise their
profits. In practice, insider selling that is matied by private information is
dominated by selling motivated by other reasonss Trading reveals little or no new
information to the market. In contrast, rationasiders will only purchase if they
believe that the market has undervalued their sémckthat they can therefore profit.
Insider purchases are consequently more informa&endicators of fundamental
valuations than are sells, a point well documertigdLakonishok & Lee (2001),
among others. They note that there are “a varietgasons for insiders to sell a stock,

but the main reason to buy a stock has to be temainey”.

1.2 Spreads, I nformation Asymmetry and Market Microstructure

The variation in the bid-ask spread is one measitirthe degree of information
asymmetry. In this argument, the risk of adverdecsen is a cost that is priced.
Chung & Charoenwong (2001) find that informationyrametry spreads are
increasing with the number of insiders operating articular market and decreasing
in liquidity. From the former finding, one inferddt the extent of information
asymmetry — and necessarily, the risk of adverkeetsen — is wider for those stocks
which experience relatively higher proportions mdiders trading. The latter result is
one supported at least since Demsetz noted in @f8the cost of exchanging a
security declines as trading activity in that ségtincreases” Hence, one notes that
trading in less liquid stocks carries an additiot@dt for investors. This cost reveals

itself through a wider bid-ask spread.

Market microstructure is essential in determinirgyvhthe market reacts to insider

trading, and how one reads the degree of informaagymmetry. Research suggests
that costs arising due to insider trading are higimeelectronic order driven markets

such as the Stockholm Stock Exchange (SSE) thaguote-driven markets such as

the New York Stock Exchange (NYSE — see Madhav&92land Garfinkel &

! Demsetz, The Cost of Transacting, 50



Nimalendran, 2003). This is partly due to the fdwt order driven markets may
operate as periodic auctions as well as continaogsons, depending on the time of
day and on the trades submitted. Additionally, éxestence of a market maker on
guote driven exchanges provides continuous liquiditd is able to draw additional
information regarding the identity of traders suthimg orders to the market. This
reduces the cost of adverse selection to otherehg@drticipants. Thus, when faced
with an informed trader, the risk of adverse sé&@cencourages the market maker to
post wider bid-ask spreads than would normally Hee ¢ase. Accordingly, market
observers of a quote driven exchange may condgewidth of the bid-ask spread to
be an appropriate measure of the degree of inftmmatsymmetry prevalent in the
market. In comparison, investors on order drivemkets may infer that insiders are
active on those days when volume traded is abntrntagh (see Chung &
Charoenwong), but must wait until trades are regbtb the relevant authority to
have those suspicions confirmed. Bid and ask pregsonly be used to infer the
supply of liquidity following insider trading. Withut a market maker able to observe
the source of the order flow, adverse selectiam ggeater risk for liquidity suppliers

on order driven exchanges.

1.3 Purpose

This thesis is concerned with the effect of asymimenformation upon the limit

order traders of Sweden’s order driven exchangest\; we explore whether stocks
exhibiting consistently higher degrees of inforrmatasymmetry display consistently
higher costs of trading. Secondly, again usingdesitrading as a proxy for “new
levels” of information asymmetry in the market, explore whether this asymmetry

is manifest in temporarily increased costs to ndorimed traders supplying liquidity.

The purpose of this thesis is to address the fatigwuestions:

1. Do general patterns of insider trading have anpanent impact on adverse selection in
the market, as experienced by limit order traders?

2. Do selected instances of insider trading haveiramediate (and negative?) impact on
adverse selection in the market, as experiencduiriityorder traders?



1.4 Contribution

This thesis is the first attempt we know of to @iy explore the relationship
between insider trading and asymmetric informatipon an order driven market.
There is, however, a heavy debt due to existingrtee of asymmetric information
applied to quote-driven markets, and to existirgpaech of the costs associated with
order driven markets. Like Chung & Charoenwong @0We combine cross-
sectional and event study analysis, but in addiothis we construct a panel dataset

that allows us to control for time-varying effeatsour cross-sectional analysis.

1.5 Qutline

Section 2explores the differences between the two main etarkcrostructures, and
outlines and embellishes existing applications gfnametric information to these
market microstructuresSection 3describes the data set used to analyse how
asymmetric information impacts costs upon ordevedrimarketsSection 4ists the
hypotheses explored, along with predictions and theplanationsSection Soutlines

the methodology appliedSection 6analyses resultsSection 7 attempts to draw
conclusions from these results, whifection 8 provides suggestions for future
research.



2 ASYMMETRIC INFORMATION AND MARKET MICROSTRUCTURE

Problems of adverse selection and asymmetric irdbom were popularised by
George Akerlof in the seminal piece from 1970, “TRerket for Lemons”. In
Akerlof's model, which focussed on the second hawadket for automobiles, adverse
selection affects buyers only — sellers are futifpimed about the real value of the
vehicle. In the market for second-hand automobisggnalling strategies based on
prices and guarantees are of the utmost importanadvising potential buyers of the
quality of the product offered. In securities traglithe strength of using insider trades
as a proxy for information asymmetry comes from signalling value inherent in
these trades: “Company executives and directors/kheir business more intimately

than any Wall Street analyst ever woudd”

The 1980’s witnessed a significant expansion in  avalable literature addressing
problems of information asymmetry and adverse $ielecThis literature primarily
addressed market structures where a dealer or tmagdeer is the source of liquidity,
and those employing a Walrasian auction method.stéfo & Milgrom (1985)
developed a model of sequential trading where tivaformation moves and is
absorbed into the market price. Hellwig (1980) ffa model where investors with
private information submit demand schedules to actieneer who sets a single
market-clearing pricgost factumKyle (1985) proposed a simultaneous model with
its roots in a quote driven market, but with apgiiens to the limit order traders of an
order driven market. Here, he describes strategfidsnit order submission where
insiders with private information may trade morarttonce, utilise limit orders and
strategically select trade size in order to disager market prices from moving

against them.

2 Sourced from Lakonishok and Lee, 2001 — refereneed findividual Investor”, Feb 1998



2.1 Asymmetric Information and Adverse Selection on a Quote Driven
Market

Analysis of asymmetric information in the case ln¢ quote driven market is most
simply considered through the adverse selectiohleno faced by a market maker. In
a market where information is symmetric, the manketker does not face risks
associated with adverse selection. In a market eviigiormation is asymmetric,
adverse selection costs are borne by the marke¢maadd are ultimately passed on to
other traders. Once applied to quote driven exobs\nghe problem of adverse
selection faced by agents trading on an order drewechange may be more easily
understood.

2.1.1 Cost Componentsin the Bid-Ask Spread on a Quote Driven Market

In the quote driven market, prices are determinedumntes published by designated
“market makers” or dealers. When an investor exexat trade at one side of the
market quoted by the market maker, this quote besdime prevailing market price —
until the next trade is executed. Dealers probirfrthe spread, ie by buying at the
“bid” and selling at the “ask”. Huang and Stoll @I argue that the width of the bid-
ask spread is explained by three cost componerdsr processing costs, inventory
holding costs, and adverse information costs. énatfisence of some structural change,
order processing costs are constant across a tyeend a particular exchange.
Inventory holding costs vary according to the cotrposition of the market maker
and his or her view of the market. Adverse infoiioratcosts vary according to the
proportion of informed traders operating in the ke#r how readily they may be
identified, and the value of the private informatithat they hold. It is with adverse
information costs that this thesis is concerned.

2.1.2 Adverse Selection According to the Glosten-Milgrom Theorem

The Glosten-Milgrom Theorem elegantly models asweselection from the
perspective of a specialist market maker operaiim@n exchange such as the NYSE
over a single period. Note that in this simplifiedample, the only variable factor

affecting spreads is information asymmetry. Théofeing additional constraints hold:



i. The liquidation value of a security\s
ii. The nexttrader is equally likely to be a buger seller

iii. The probability that the next trader is inforthés P, and therefore the probability that the
next trader is uninformed is @)

iv. WhereE represents half the bid-ask spread, the securiyorthV+E if an informed trader
wants to buy it an¥/-Eif an informed trader wants to sell it

The market maker is unable to conclude if the cenpatrty is informed or uninformed.
If the next trader is a buyer, his best estimatahef “fundamental” value of the

security is the probability-weighted average of n&rket price under both outcomes.
The same applies if the next trader is a sellee dliference between these two

values is the spread. This can be derived toR€.2

The Glosten-Milgrom Theorem illustrates how a langeportion of informed traders
will increase the problem of adverse selectionthe market maker, and hence the
quoted spread. As this proportion of informed tradéncrease,P must increase.
Consequently, the bid-ask spread will increases,Tini turn, increases the costs of
trading for uninformed traders. In reality, tradisgssions extend over many periods.
A market maker that is able to learn from previtnasling experience will therefore
be able to punish traders who extract additionafifsrfrom him or her — the flip side
to the market makers adverse selection costs. i$himportant as an explanation of
how a quote driven market results in a tighter d8&-spread than alternative market

structures.

2.2 Asymmetric Information and Adverse Selection on an Order Driven
Market

In order driven markets, the observed spread igjnoted by any one market maker,
but is a function of the individual spreads of mlarket participants. The observed
spread relevant to the order driven market is refeto as the “inside spread”, and is

the best bid and offer available. The inside spraadny point in time may include

% For full proof refer to Larry Harris, “Trading and &hanges”, 320-321
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individual limit orders for agents who are eitheformed or uninformed, insiders or
utilitarian traders — ie, traders who are motivabgdfactors other than pure profit.
This trader type may include hedgers, gamblersasset swappers, among others.
Deriving that component of the spread attributatdethe cost of information
asymmetry is more complex in an order driven matkah in the example of the
qguote driven market. This is primarily becausehaf fact that market participants —
liquidity suppliers in particular — may each hav#fedent liquidation values for the
security, and that informed traders on such anaxgé are able to trade anonymously.

2.2.1 Anonymous Trading and Insiderson an Order Driven Market

Market participants trade anonymously on order efriimarkets. This means that
informed trading will only be revealed to the mdrkenen the relevant authority
releases this information. There is no reason peeixthat an insider will be required
to advise the regulatory authorities immediatelofeing a trade. If this was the case,
there is no reason to expect that the regulatotlyoaities would immediately advise

the public that insiders have been trading a pa#rcstock.

In a quote-driven market, a central market makey mmmediately infer he is trading
with an insider and react by widening his quotedeags. All market participants
observe the spread widening and may draw their ocenclusions accordingly. In
contrast, on an order-driven exchange, the ingideasl is a product of the behaviour
of independent market agents — and agents willgilybremain unaware of insider
trading when the relevant regulatory authority asks this information. As such, it is
only at the time of the announcement that uninfarnmaders become aware that
insiders have been trading in their market, andy then must consider the
implications of this upon their own individual ligiation values. Additionally, all
market participants will not become aware of insidiading activity at the same time.
This problem affects limit order traders, and imtjgalar, those among them who do
not update their orders regularly. This point ispaframount importance to what

follows in sections outlining the data and the rodthogy.
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222 Trading on an Order Driven Market by Uninformed and Informed
Traders

In order driven markets, traders may place eitherket orders or limit orders.
Market order traders demand immediacy or liquiditgescribed as “buying time” —
and they may be certain that their trades will kecated. Limit order traders supply
immediacy at a given depth — this strategy is offescribed as “selling time”. A
market order to buy (sell) will result in executiahthe lowest (highest) current ask
(bid). Cohen, Maier, Schwartz and Whitcomb (198&satibe how limit orders
“create” the order book, while market orders “cletire limit orders. In a market
where some traders are more informed than othetis,rharket order traders and limit
order traders trade hampered by information asymesetAdverse selection is an
inevitable consequence of asymmetric informatiaor. Ifnit order traders who do not
continuously manage their orders to reflect newnmition, the problem is still more
severe. Harris notes that “limit orders executekjyiif they are on the wrong side of
the market, but they do not execute if they areheninformed side of the mark®t.
To protect against this, Foucault (1999) obserted limit order traders are more
likely to post a wider spread in more volatile asbkevertheless, limit order traders —
liquidity suppliers — face adverse selection agab@h informed traders (insiders)

and non-informed but quickly moving market ordedrs.

The fact that abnormal returns are earned by insitlas been well documented in
academic literature, by Jaffe (1974) and Seyhun9Z}19among others. Kyle
demonstrates the effect of superior private infdiromaupon prices. He illustrates that
profits of a trader with superior private infornaati (in our case assumed to be an
insider) are determined by:

i. The prevailing market pric@), which is in turn a function of
ii. The order flow for a given security
iii. A given liquidity constraint
iv. A mean value
v. The liquidation value, determined by the insiders/gte information(V)
vi. The insiders’ demand for the securit})
vii. And the demand for the security by uninformed trade

* Harris, Trading & Exchanges, 310

12



The profits of the insider will then be defined as:

IT=X(V-P)

Let us assume that the personal valuation of thieen is to the upside, so that P,
and that the insider trades through market ordarshis case, he may place orders
from P to V. These bids at above market valuation will presalynaraw sellers,
dragging the market price closerYoas sellers continue to hit the bids. This order
flow will encourage holders of the security to dsk still higher prices. Meanwhile,
assuming that prices are semi-strong form efficiénds by all other traders will
remain at their prior levels until the explanation the higher-priced limit orders are
revealed. Alternatively, we can consider the impzdhe insider trading via market
orders, given that the constraints of the limitesrdxample continue to be valid. In
this case, the insider can continue to trade attil only transactions costs are able to
explain the difference betwedh andV. In both examples, the bid-ask spread has

widened as a result of the insiders actions.

Furthermore, Cohen et al demonstrate that tramsactsts will always ensure that
limit orders are placed in an order driven marHétey thereby justify that a bid-ask
spread will be a persistent feature of a markethed kind, and are a feature of
markets that have cleared temporarily. They argaethis equilibrium spread ensures
that traders are, in general, indifferent betwesingimarket orders and limit orders
when trading. They contend that at this equilibrispread, the probability of the
spread widening is equal to the probability of sipeead tightening. However, Cohen
et al base their abstraction on the strong fornsigar of the efficient markets

hypothesis. Any relaxation of this assumption neagly implies that there are

varying degrees to which one may be informed alloeittrue value of the security.
Accordingly, deviations from Cohen et al's equilibn spread are to be expected.
Among other things, this deviation will include ast indicative of the adverse
information afflicting most (uninformed) traders thie asset. Because of this Luez &
Verrecchia (2000) contend that using order drivertadto identify information

13



asymmetry is “conceptually appealinty They assert that spread components

unrelated to information asymmetry are less imparta an environment where all

traders can post limit orders.

2.3 Regulation of Insider Trading in Sweden

The regulatory authority overseeing Sweden'’s fimgrgystem id=inansinspektionen

Amongst its operations is the publication of legadider trading announcements;

what in Swedish is labeled “insynshandel”.

The legal framework surrounding legal insider tradiis concentrated to the
Reporting Duty for Certain Holdings of Financial stnuments Act (2000:108%)

Where the legislation has changed during the 1986 Deriod,Section 2.3.4elow

outlines the relevant changes. With this in minlde key parts of the current

legislation are outlined below.

2.3.1 Tradedisclosurerequirements

Swedish law considers the following physical pesstm have insider positions in a

listed company:

AP WD PR

Directors or deputy directors on the Board of &itors
Managing directors or deputy managing directors
Auditors or deputy auditors at the company

Partners in a partnership that is the companyssept company, though not limited
partners,

Holders of other senior management posts orrojualified functions of a permanent
nature, if the post or function can normally be sidered to involve access to
unpublished information on circumstances that mfégcathe company's share price,

Persons who own shares in the company correspgnii at least ten percent of the
share capital or of the number of votes for all rgfsain the company or who own that
proportion of shares jointly with physical or juitdl persons who are closely-related to
the shareholders as stated in the first subseaifesection 5.

® Luez & Verrecchia, “The Economic Consequences ofelmsed Disclosure”, page 108
® Availiable in English through
Http://www.fi.se/upload/90_English/50_Insider_tragliReporting/2000_1087_eng.pdf

14



Reporting duty applies also to corporate officefrp@aent companies, and in some
cases senior executives of subsidiaries, are alssiders. A key recurring phrase is
“if they can normally be considered to have accessinpublished information on
circumstances that may affect the company's shaie”p To resolve potential
uncertainties, Finansinspektionen is obliged toessswhether an agent is to be

considered an insider if a company requests ibtea

Legally, persons who have insider positions inoglstmarket company must report in
writing any holdings of shares in the company ang eéhanges in those holdings to
Finansinspektionen. In practice, many choose to ortepthrough the
Finansinspektionen website. Reports on sharehddangchanges in holdings must
reach Finansinspektionen no later than five workilays. The reporting duty also
covers certain shareholdings by closely relatedgres, such as partners and minors

in the insider’s custody.

There are certain cases when the reporting duty doeapply, for instance if changes
in the insiders holding come about through bonssds or share splits. Whilst this
study focuses solely on trade announcements rewmprdhares, the regulatory
framework concerns also related financial contrasiish as subscription rights,

interim certificates, and option certificates.

2.3.2 Prohibited trading

Certain insiders may not trade in shares in thepamm for a period of thirty days
prior to the publication of an ordinary interim cep including the date of publication.
This applies primarily (but not exclusively) to eitors or deputy directors on the
Board of Directors, to managing directors or depuatgnaging directors and to

auditors or deputy auditors at the company.

2.3.3 Finesand Sanctions

Insiders who fail to report trading, or who submitorrect or misleading information,
may be subject to fines. These amount to 10 perctiihe consideration for the
shares or, if no consideration has been paid, SERQD. The maximum fee is SEK

350 000. Finansinspektionen may lower the finespiecial circumstances.

15



2.3.4 Legidative developments

Between 1991 and 2000, insider trading was regiil#tteough the lawnsiderlag
(1990:1342) The law underwent several minor revisions dutimg 19905 and was
eventually replaced by two separate laws where rti@go duties and market
manipulation are treated separateljhe reasons for to the 2000 legal overhaul
concerned the inability of the existing regulatdrgdies to cooperate and reach
prosecution when insiders traded in during probibiperiods or failed to report their
trades to Finansinspektiorfer\s a consequence of the new legislation, theneitb
reporting period was also shortened from 14 days to

The current, official law regarding reporting dsties the”Lag (2000:1087) om
anmalningsskyldighet for vissa innehav av finamsiglstrument”. Since its inception
it has since undergone minor revisidnsThe previous prohibition of short-term
trading has been replaced by a ban on tradingeimtbnth running preceding interim
reports (as discussed 8ection2.3.2, above). Furthermore, the definition of reda
parties from children and spouses has been broddeneclude also cohabitants.

The current law treating market manipulation is tag (2005:377) om straff for

marknadsmissbruk vid handel med finansiella ins&im

’ For a full list of changes, consuttp://iwww.notisum se/rmp/sls/fakta/a9901342 {Bwedish)
8 Wesser, “har du varit ute och shoppat, Jacob?”
° For a full list of changes, consuttp://www.notisum.se/rmp/sls/fakta/a0001087.KiBwedish)
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3 THE DATA SET

3.1 Data sources

Our dataset has two primary sources, insider tgadista and market data. Market
data involves daily closing prices, the closing &idl ask prices, the daily volume (in
number of shares) and the highest and lowest ttidosgprices for each trading day.
This data was acquired from the SIX Trust databassider trading data was
retrieved from Finansinspektionen, the regulatantharity overseeing the financial
markets in Sweden. The data set from Finansinggekti originally included all
reported trades by insiders from 1991 to March 2006

3.2 Exchanges

Our study treats insider trading in companies dnSaleden’s approved Stock
Exchanges and Approved Marketplaces. OMX Stockhoimsen is the leading
Swedish stock exchange, where companies are lgthdr on the A-list or O-list.

Nya Marknaden is a separate marketplace for smadlepanies, although this too is
managed by OMX. Nordic Growth Market (NGM) is aaivexchange also listing

smaller companies.

All the exchanges are order-driven, though NGM exht states that firms may

employ a market maker to improve liquidity if thelyoose.

A significant weakness of the Trust database ipotr detailing of the exchanges on
which firms are listed. This data is treated aticstavhich means that only the latest
exchange where a company was listed is recordeel. Echange Listing data will
hence clearly be erroneous in situatations whemrapany’s share has moved
between exchanges (or between the Stockholmsbarsed O lists).

3.3 Date Considerations

The Finansinspektionen database stores two datesatt insider trade: the date of

the actual insider trade and the date when Fingpsktionen announces that insider
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trading has occurred. For the purposes of our aigland for reasons outlined in
Section 2.2"Asymmetric Information and Adverse Selection on @er Driven

Market”, we consistently focus on the latter: the daterwthe market is notified that
one or more company insiders have recently beatingga Given the anonymous
nature of order-driven exchanges, we believe timatannouncement time is likely to

yield a greater impact on the bid-ask spread tharattual time of the trade.

3.4 Cross-sectional Panel Data Set

Cross-sectional regression analysis is undertakemalyse the permanent effects of
insider trading on the bid-ask spread. The datrisctured around group and time
axes, in our case “firm” and “year”, respective\ggregate statistics are calculated
for each such firm/year combination from 1991 t®20The mean closing price,
mean spread, standard deviation of the closing @ie mean volume are calculated
using data from the Trust database. For each fhrenyearly amount of insider trades,
buys, sells and president/vice president/large oviragling amounts are calculated
using data from Finansinspektionen. Three critevere required for a firm/year
observation to be included in the final panel datia

i. There must be trading in both January and Decembe

ii. There must exist data for at least 200 tradiagsd

iii. The amount of missing closing prices must natezd 100.
These restrictions were put in place to ensureranmim amount of recorded trades,
not just quoted bid and ask prices. Together, these criteria reduced the data set to

3,132 firm/year observations.

3.5 Event Study Data Set

We employ the standard event study methodologyn&tyae the temporary effects of
insider trading on the bid-ask spread. Extensiwmipg of the trading data set was
required to facilitate this analysis. Cutting awaly trades not labelled “shares”
reduced the data set to 42,588 events. Keepingtoads related to presidents, vice
presidents and large shareowners further reduaedidla set to 13,584 events. We
then netted all trades related to one insideraf/thvere announced on the same day.
We removed cases where such trades netted toTamgether, these steps reduced the
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data set to 9,605 events. We then collapsed tdedreelating to different insiders in
the same company on the same day. This reduceththeset to 9,204 events. Setting
a 30-day event window reduced the data set furthernve excluded those events
where the event window was contaminated by insidedes. Some events were
discarded as we matched our events to Trust dathfaund missing data points in
the event window. In total, imposing these restitd upon the data set resulted in
2,827 events across 501 companies.

19



4 HYPOTHESES

Our formal hypotheses will allow us to determinethére is evidence of adverse
selection on Sweden’s order driven exchanges. Mpotheses are summarised in

“Section 4.3: Summary of Hypothesdsglow.

4.1 Permanent Asymmetries

In this section, we wish to explore the argument #dverse selection is a greater
problem in markets where insiders are relativelyvadhan in markets where insiders

are relatively inactive. If so, in line Chung & Gbanwong, we propose that spreads
in these markets will be widém general In order analyse this question, we begin by
considering possible measures of insider activityere are two possible measures of
activity available to us, which will collectivelyebreferred to amstancesof insider

trading:

1. Number of Trades Made by Insiders

2. Amount of Shares Traded by Insiders

Furthermore, we will define insider trading asteddes by presidents, vice presidents
and large shareholders, in keeping with expectationtlined earlier. Trades may

refer to all trades, or buy trades or sell tragepdrticular. In order to determine that

insider trading is a factor in explaining bid-agkesads and therefore, the degree of
information asymmetry endemic to a market, we pseptesting the following

hypotheses:

Hypothesis 1:

Ho: Instances of insider trading do not contributesifively and
significantly to bid-ask spreads

Hi: Instances of insider trading contribute poslinvend significantly
to bid-ask spreads
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Hypothesis 2:

Ho: The amount of shares traded by insiders doescoatribute
positively and significantly to bid-ask spreads

H;: The amount of shares traded by insiders cortegoyositively
and significantly to bid-ask spreads

Rejecting the null hypothesis of either Hypothesisor Hypothesis 2 will be
interpreted as support for our original concere, thoader hypothesis that the activity
of insiders in the trading of their own stock willden the mean spread of that stock.
We expect to reject the null hypothesis tabled athbhypotheses. Therefore, we
expect to reject also the null presented in Hypgith& in favour of its alternative

hypothesis:

Hypothesis 3:

Ho: The bid-ask spread is not wider in stocks wheselers are more
active traders than in stocks where insiders a® detive traders

H,: The bid-ask spread is wider in stocks wheredgrs are more
active traders than in stocks where insiders a®detive traders

Turning our attention to the possibility that carttypes of trading indicate a greater
degree of information asymmetry than others, wenwasexplore whether buy trades
widen bid-ask spreads more than do sell trades.nVifder trades are segmented
into two explanatory variables, buys and sells,expect the buy variable to have a
larger (positive) and more significant coefficieAs such, we expect to reject the

below null hypothesis in favour of the alternatiugothesis.

Hypothesis 4.

Ho: Buy trades by insiders do not contribute morevtder bid-ask
spreads than do sell trades by insiders.

Hi: Buy trades by insiders contribute more to willel-ask spreads
than do sell trades by insiders.
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Thirdly, we wish to support the tenet that tradedenby a certain class of insider is
more informative than another. This is theoreticahd intuitively a reasonable
proposition: an insider such as a president oca president has access to more firm
specific information than an insider such as adashareholder. Additionally, the
former has access to this information almost caotirsly. To test this, we segment
the insider trades according to the category atlersthat is trading. We expect to
reject the null hypothesis, and for coefficientstfeese variables to be significant and
positive. Therefore:

Hypothesis 5:

Ho: Trades by presidents and vice presidents daowtribute more
to wider bid-ask spreads than do trades by largessiolders.

H,: Trades by presidents and vice presidents caéiimore to wider
bid-ask spreads than do trades by large sharelsolder

4.2 Temporary Asymmetries

Hitherto our focus has been with permanent asymesetr the proposition that a high
level of informed trading has a lasting and permairapact on the bid-ask spread of
a given security. To complement this analysis, meestigate also the incidence of
temporary effects on the bid-ask spread followingauncements of recent insider
trading. Firstly, we begin with a generalised casmss all securities and all types of
insider trading. We aim to determine if tradingibgiders indicates that relatively less
informed traders are at greater risk of adversectieh. If so, we suggest that the bid-
ask spread will widen as informed traders expligjtiitlity supplied by uninformed
traders. Given findings from previous research, weuld not expect to find
significant results that are strong enough to tepec null hypotheses had we used a
raw database containing all recorded announcenoéntsider trading. However, as
outlined inSection 3the data set has been culled by the authorslyoireciude the
most informative trades. For this reason we expextetheless to reject the null
hypotheses posed below. Our event study lets wasehthe following formal

hypotheses:
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Hypothesis 6:

Ho: The bid-ask spread after the announcement oéntemsider
trading is not significantly different from whatuld be expected
had there been no announcement of recent insai#ing.

Hi: The bid-ask spread after the announcement oéntemsider
trading is significantly different from what coule expected had
there been no announcement of recent insider gadin

We also wish to consider the possibility that dartasiders are better informed than
others. While we do not consider that there willebéarge difference in how well

informed presidents are relative to their vice plests, we do consider there to be an
argument that both of these insiders will be moffermed than large shareholders.
This is justified by the observation that the forngeoup are more involved in the

day-to-day operations of their business. If thithes case, we could infer that adverse
selection is a greater problem if the insider tngdis a company president or vice-

president. Therefore:

Hypothesis 7:

Ho: The bid-ask spread after the announcement ohtdcades by a
company president or vice-president is not moreifogntly
different from the non-announcement scenario tlahe bid-ask
spread after the announcement of recent trades Ugrge
shareholder

Hi: The bid-ask spread after the announcement @nteicades by a
company president or vice-president is more sigaifily
different from the non-announcement scenario tlahe bid-ask
spread after the announcement of recent trades Ugrge
shareholder

Secondly, as per Lakonishok & Lee, and for thossaas outlined earlier, we wish to
investigate and determine if purchases by insidessilt in a greater likelihood of
adverse selection than do sells by insiders. $fighthe case, we argue that the bid-ask
spread will widen relatively more following a puede by an insider than it would

after a sell by an insider. The null hypothesisexpect to reject is:
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Hypothesis 8:

Ho: The bid-ask spread after the announcement ehidauy trades is
not more significantly different from the non-anncement
scenario than is the bid-ask spread after the amwewnent of
recent sell trades

Hi: The bid-ask spread after the announcement ehtduuy trades is
more significantly different from the non-announ@rnhscenario
than is the bid-ask spread after the announcentfergcent sell
trades

Fourthly, as per Kyle’s assertion that spreadsaaf@nction of liquidity, we wish to

investigate if insider trading by insiders resuigreater risks of adverse selection in
relatively illiquid stocks than in relatively ligdistocks. We expect to find support for
the assertion that insider trading widens the Iskl-spread further on illiquid stocks

than on liquid stocks. The formal hypothesis weeetjpo reject is hence:

Hypothesis 9:

Ho: The bid-ask spread after the announcement oéntemsider
trades in an illiquid stock is not more signifidgndifferent than
is the bid-ask spread following the announcementresfent
insider trades in a liquid stock

H,: The bid-ask spread after the announcement oéntemsider
trades in an illiquid stock is more significantlyffdrent than is
the bid-ask spread following the announcement oéme insider
trades in a liquid stock
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4.3 Summary of Hypotheses

Tabulated below is a summary of the hypothesesumtwo studies. We have also
indicated the expected outcomes, though intergyetiese may demand familiarity

with “Section 5: Methodology”

4.3.1 Cross-sectional study

Hypothesis

Expected outcome (to reject null hypothesis)

Instances of trading
- wider spread

Positive and significant coefficient of variable
no_trades

Quantities of shares traded - wider
spread

Positive and significant coefficient of variable
qu_trades

More active insiders - wider spread

Rejection of null hypothesis in
Hypothesis 1 and/or 2

Buys - wider spread than sells

Greater (positive) coefficients of variables no_buys
than of variable no_sells;

and/or

greater (positive) coefficients of variables qu_buys
than of variable qu_sells

Trading by presidents & vice-presidents
- wider spreads than trading by large
owners

Greater (positive) coefficients of variables no_pres
and no_vp than of variable no_owner;

and/or

greater (positive) coefficients of variables qu_pres and
qu_vp than of variable qu_owner

4.3.2 Event study:

Hypothesis

Expected outcome (to regect null hypothesis)

Trading - significantly different spread

Overall p-value < 0.05

Trading by presidents & vice-presidents
- more significantly different spreads
than trading by large owners

p-values for sub-samples Presidents and Vice-
Presidents below 0.05, and smaller than the p-value
for sub-sample Owners

Buys - more significantly different
spreads than sells

p-value for sub-sample Buys below 0.05 and smaller
than the p-value for sub-sample Sells

Trades in illiquid stocks - more
significantly different spreads than trades
in liquid stocks

p-value for sub-sample O-list below 0.05 and smaller
than the p-value for sub-sample A-list
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5 METHODOLOGY

The methodology involved in the cross-sectionatlgtdiffers markedly from that of
the event study, even though the source data sharsame origin. Our ambition is
that the combined application of differing techrequwill shed more light on our

subject than would the use of one method on its.own

5.1 Cross-sectional Study using Panel Data

The cross-sectional study employs unbalanced mtatal as described f®ection 3:

The Data Set’. The intent is to assess the relationship betweearniBnent
Asymmetries” in information and levels of insiderading in Swedish listed
companies. Throughout this analysis, the dependantble used to proxy for

asymmetric information is the mean bid-ask spreadss a full year.

5.1.1 Hausman test

We employ Hausman'’s specification {8shoose between a fixed effects and random
effects model. Thehi® returned is 72.03, corresponding to a highly sigaift p-
value near 0.0000. We thus conclude that fixedcesfenodelling is preferable over

random effects.

5.1.2 Modesused for cross-sectional estimation

Listed below are the (fixed effects) model fittadour cross-sectional analysis. Of the
many variables, it is worth pointing out thatl _closeproxies for risk and that
mean_volumes related to liquidity. A full specification ohé variables used is listed
in Appendix II.

9 The results originate from the model labelled Md?l&i Section 5.1.2
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Model 1 (overall test, terms of instances):

mean_spread= S no_tradeg + f mean_close + f sd_closg +  mean_volume + o; + Uy

Model 2 (overall test, quantity terms):

mean_spread= S qu_tradeg + S mean_close + f sd_closg +  mean_volume + o; + Uy

Model 3 (buys/sells, terms of quantities):

mean_spread= f qu_buys + g qu_sellg + f mean_close +  sd_closg
+ f mean_volume + a; + Uy

Model 4 (type of insider, terms of quantities):

mean_spread= f qu_preg + S qu_vpt +8 qu_ownert +5f mean_close + § sd_closg
+ £ mean_volume + a; + U

5.2 Event Study

We employ a multifactor event study methodology rehee attempt to reject our
null hypotheses and gain insights into the “TerappAsymmetry”. When doing so,

we use the regular parametric testing procedure

We believe that the probability of adverse selectwill rapidly diminish as the
market quickly absorbs the information revealedh®yactions of the insider. Hence,
we define our event window as the day of publicatimd the day aftet andt+1).
Since we use daily data we have Trust records adira) bid and ask prices. This
means that for the first day in the event windowmeasure the spread 3 hours after
the Finansinspektionen announcement. For our estimaindow, we use 30 trading
days (t-30) running up to (but not including) the event winddwom the basis of

these regressions, “normal-case” spreads are peddiltring the event window. An

' We base our analysis on the methodology set fortBvent Studies with Stata”; Data and Statistical
Services, Princeton University
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abnormal spread is then calculated during the everdtow by subtracting the normal
spread from the actual spread, so that:

Abnormal Spread = Actual Spread — Normal Spread

The sum of the abnormal spreads over the two dattsel event windows is summed

to form the cumulative abnormal spread:
Z:%Abnormal Spread =;°Actual Spread -2;°Normal Spread

Applying at test to this figure allows us to determine if -dangiven circumstances —
the publication of insider trading data yields amge in the bid-ask spread that is
significantly different from zero. Ap-value is then obtained to measure the

significance of abnormality within this sample abssample.

When calculating our dependent variable, the nospatads, for the purpose of our
multifactor event study analysis, we use three angiory variables. These will now
be outlined.

5.2.1 TheDependent Variable

Previous studies analysing issues of insider tgpdimd asymmetric information have
variously utilised &ffective spreads “proportional effective spread$”, time-

weighted percentage spreads of stdckhese studies rely on the availability of
continuous data or on variables such as averade si@e. Lack of such data forced

the use of a cruder spread measure.

The quoted spread throughout the estimation winddivbe considered to represent

the “normal spread”, and can be expressed:

P, - P,
2

2 See Garfinkel & Nimalendran, “Market Structure &dder Anonymity”, 595
13 Chung & Charoenwong, “Insider Trading and the Bisk/Spread”, 4
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5.2.2 TheExplanatory Variables

Consistent with most studies that attempt to erplidie effects of information
asymmetry upon spreads, we use variables thatnégaded to proxy for liquidity,
volatility, common information and transaction coglick size). Theoretically, these
factors should explain most predictable componehthe spread. Other explanatory
factors mentioned isection 2include the relative probabilities of incoming deais
being buyers or sellers, and the order flow for giwen security. We consider such
factors to be indeterminable, relatively stable amdexpect them to be captured in

the regression constant.

t urnover _anount:

Defined as the share’s daily turnover in numbesludires, the turnover amount is
included in our regression as a proxy for the hifyiof a security and as a proxy for
the demand for the security by both informed anthformed traders. In line with
Kyle, a more liquid security should have a tighiil-ask spread as the ease of trading

in and out of that security improves.

cl ose:

Defined as the share’s closing share price, thsirgyoprice is included in our

regression as a measure of the effect of the tik @ the costs of trading a security
and as a measure of the “common-information mapkee”. Securities trading at

lower prices have lower tick sizes, while secusitieading at higher prices have
higher tick sizes. However, as tick sizes are appio a band of prices, they will have
larger proportional affects on the trading costsand therefore the spread — of
relatively lower priced securities than relativiigher priced securities. This variable

matches with Kyle’s liquidation value of the asgetl mean value.

hi |l o:

Defined as the highest transaction price minusltieest transaction price on the
same trading day, this variable is intended to ese&s a proxy for volatility. Much
previous research uses a measure of idiosyncraic(e.g. intraday volatility) to
construct normal spreads. On an order driven maitkeit order traders would
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intuitively post wider spreads on more volatileedss The Trust database lacks this
information, which is why we include theilo variable defined above. Lacking a
measure for intraday volatilityilo is the best available alternative.

Before deploying our model, we will ensure there arto grave problems of
correlation, autocorrelation or multicollinearit@iven that these checks do not raise
doubts regarding our explanatory variables, our glete event study regression

therefore becomes:

(Pa—Pe)it = ai + /1TURN_AM + S.CLOSKE + B3HILOj: + Uit

5.2.3 Treatment of Outliers

Following our initial estimations, we calculate &ntized residuals and Cooks D
statistics to identify outliers. Manual inspectigrruled out through the large number
of observations, and therefore we remove all olagems (days) where the Cooks D
> 4/N. After this removal, outliers, the effects sbme events still appear to be
exaggerated due to missing data points. This leads restrict the sample to events
with a complete sample,¥20. These revisions decrease the dataset by 20f2seve
explaining why the results described below stermfeosample of 2625 events across

415 companies.

Lastly, the distribution of regression residual&n®wn to often be non-normal when
working with financial data. Upon completion of baegression in the event study,
we therefore apply Shapiro-Wilk’s testing to asset®ther the residuals from the
regression can be considered normally distributed.

30



6 RESULTS& ANALYSIS

6.1 Cross-sectional Results

Tabulated below are the results from our crossemat study using panel data. In
order to provide for a more robust analysis, thessisection data aims to answer the
same question using both insider trades definddrims of thanstancesor numbers

of trades by insiders, and in terms of thuntitiesof stock traded by insiders.

6.1.1 TheModd

The R? returned by our cross-sectional models are inotider of 0.40-0.45. This is
clearly lower than expected, and is likely to stemainly from our relatively poor

proxy for idiosyncratic risk.

6.1.2 Hypothesistesting

Firstly, in accordance with Hypothesis 3, we aimd&termine that insider trading
does in fact contribute to a wider bid-ask spr&dds will be done by examining the
tenets of both Hypothesis 1 and Hypothesis 2hig both the number of trades made
by insiders and the quantity of shares traded bil@rs are informative. The analysis
of both hypotheses is tabled in Table 6.1.

Hypothesis 1.

Ho: Instances of insider trading do not contributesipvely and
significantly to bid-ask spreads

Hi: Instances of insider trading contribute posliivend significantly
to bid-ask spreads

Hypothesis 2:

Ho: The amount of shares traded by insiders doescoatribute
positively and significantly to bid-ask spreads

Hi,: The amount of shares traded by insiders cortegoyositively
and significantly to bid-ask spreads
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Table 6.1. Cross-sectional results: overall sigrafice testing

Instances

no_trades mean_close sd_close mean_volume  constant
Coeffiecient -0.005 0.023 -0.023 3.02e-09 -0.520
p-value 0.171 0.000 0.000 0.795 0.000
R2 within 0.452
R2 between | 0.348
R2 overall 0.378
Quantities

qu_trades mean_close sd close mean_volume constant
Coeffiecient -1.50e-08 0.023 -0.023 2.04e-09 -0.556
p-value 0.019 0.000 0.000 0.858 0.000
R2 within 0.453
R2 between 0.337
R2 overall 0.375
Dependent: mean_spread

Due to the low significance level, we cannot rejdat null hypothesis of Hypothesis 1.
What's more, and in violation of the hypothesise #hgn of the coefficient suggests insider
trading causes the spread to contract. In Hypath&sthe quantity of trades proved to be a
statistically significant explanatory variable. Hewer, the coefficient is too small to be
economically meaningful in determining the meands#t spread. By assessing the first two

hypotheses we can hence not reject the null hypistioé Hypothesis 3.

Hypothesis 3:

Ho: The bid-ask spread is not wider in stocks wheselers are more
active traders than in stocks where insiders a® detive traders

H,: The bid-ask spread is wider in stocks wheredgrs are more
active traders than in stocks where insiders a®detive traders

These results do not support the phenomenon weeqted, that information
asymmetries due to insider trading have a permamggdct on bid-ask spreads. This
implies that a limit order trader with open ordéases no greater risk of adverse
selection in those markets where the selectedersidre relatively more active. We
nonetheless continue to assess also Hypothesed 8, docusing orQuantities of
trading rather tharinstances of tradingue to the greater significance of that variable.
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Our second aim was to replicate the findings of ghi& Cheroenwong by
confirming that buy trades are indeed more sigaificin explaining the bid-ask
spread than are sell trades. This result wouldcatdi that buy trades are more

informative to the market, and thus of more vaResults are presented in Table 6.2.

Hypothesis 4

Ho: Buy trades by insiders do not contribute morevtder bid-ask
spreads than do sell trades by insiders.

Hi: Buy trades by insiders contribute more to willel-ask spreads
than do sell trades by insiders.

Table 6.2. Cross-sectional results: Buys versusSell

Quantities
qu_buys qu_sells mean_close sd_close  constant
Coefficient 1.40e-08 7.05e-08 0.023 -0.022 -0.525
p-value 0.146 0.000 0.000 0.000 0.000

R2 within 0.457
R2 between | 0.315
R2 overall 0.370

Dependent: mean_spread

We are unable to reject our null hypothesis. Thessilts run contrary to our
expectations. When trading is measured in quatditys, sell trades are again more
significant although the sizes of the coefficieats negligible. This implies that the
risk of adverse selection is greater in generatifose limit order traders that post buy
orders, than for those limit order traders who hpusted sell orders. Such results

have no theoretical grounding and should be inéteolrwith caution.

As per Hypothesis 5, we explore the propositiort tinading by certain types of
insiders has a more significant impact upon thenédron of bid-ask spreads than
trading by other types. Results are presented bigldvable 6.3.
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Hypothesis5:

Ho: Trades by presidents and vice presidents daowtribute more
to wider bid-ask spreads than do trades by largestiolders.

H,: Trades by presidents and vice presidents canéitmore to wider
bid-ask spreads than do trades by large sharelsolder

Table 6.3. Panel study: Presidents/Vice-Presidentsi asgners

Quantities

qu_pres qu_vp gqu_owner mean_close  sd close constant
Coefficient 1.36e-08 5.88e-08 -1.61e-08 0.023 -0.023 -0.578
p-value 0.788 0.947 0.388 0.000 0.000 0.000

R2 within 0.452
R2 between | 0.346
R2 overall 0.377

Dependent: mean_spread

Again, our study will not allow us to reject ourlinbiypothesis. The coefficients are again
economically meaningless, too small and in the cddeding by presidents, the opposite of
sign from what had been expected. The coefficiemés not statistically significant. This
implies that individual limit order traders do rface a larger risk of adverse selection when
presidents, vice presidents or large shareholderstrading than in markets when other
insiders are trading. Although we cannot reject thdl hypothesis, the alternative;H
hypothesis is not applicable either. Rather thaddlght on relative importance of different
insiders, our results here again question the entst of permanent asymmetries due to
insider trading altogether. For this reason, oulitamhal breakdowns of these results are

presented in Appendix Ill.

6.2 Event Study Results

We begin by examining the robustness of the modai e have developed and
offering explanations for perceived shortcomingse YWen continue by considering

the implications of the event study upon our hypet#s.
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6.2.1 TheModd

The R? returned by our model is in the order of 0.20 asrall trades and for all types
of insiders. This is much lower than in comparaddademic research the authors are
aware of, whereR”s are generally in the 0.4-0.5 range (eg, see Gh8&n
Charoenwong). There are several factors that haiaim the lowerR? obtained. In
particular, these factors include the daily datd ttas been used to analyse the impact
of information asymmetry upon adverse selectior, tariables that were used in
constructing the model, the construction of the snea of the “normal spread” and
the architecture particular to equity markets ireSen.

Firstly, our daily data is much less accurate tisatypically used in a study of this
nature. Academic literature tends to use continalaia when analysing the impact of
insider trading upon bid-ask spread. This alloves ifsearcher to identify the impact
of insider trading upon the perceived degree adrmftion asymmetry at that precise
moment when the insider’s trade is revealed toptliglic. Continuous data was not
considered in this case, as it was not availabteutih those data sources accessible to
the authors. As stated earlier, by using the insflead at the market close over two
trading days, the authors of this paper measureléigeee of information asymmetry
two hours and twenty six hours after the marketdigested news of insider trading.
At this stage, it seems reasonable to assume tbsit active limit order traders will
have altered their liquidation values to refleceé thew information, and that the
market will have exploited any profitable tradingportunities presented by inactive
or noise limit order traders. Consequently, we argjuat much of the temporary

information asymmetry will have already decayed.

Secondly, those variables that have been usedstrtmting our model of the bid-ask
spread are imperfect proxies for those factors #reyintended to represent. This is
inevitable. Perhaps most significantly, the modelswegressed without a factor
representing idiosyncratic risk. The variable iuoked to proxy for this — thdilo
variable — was dropped due to its high correla{idr96) with the close variable.
Naturally, inclusion of thehilo variable would have done little to add to the
explanatory power of the model but done much taadetfrom its parsimony.
Furthermore, one could reasonably argue thattdheam variable is an imperfect

proxy for the liquidity of a security and of thendand for it by all traders. In addition
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to liquidity and demand, theurnam variable could reflect unique events — a sharp
increase in demand for the stock following a cregligrade, or a sharp decrease in
demand following a profit warning. Thelose variable was consistently the most
informative in the model in terms of coefficienzesiand significance. Additionally,
the question of whether insider trading is a validxy for asymmetric information is

an open one. In certain cases it is, while in atltes not.

Thirdly, as has been mentioned i8€ction 5: Methodology”the method that has
been used to construct the “normal spread” is ifeper However, given that the
nature of this problem has already been explotegigtis no pressing need to discuss

this issue further.

Finally, the structure of the order driven exchaitgelf makes it less clear as to what
one should expect from the explanatory power of $pecified model. This is
primarily because most published research has tiga¢sd the problem of
information asymmetry and adverse selection onejdotven markets in the United
States. For order driven markets, while the problems been addressed from a
theoretical perspective, the issue has been rdsshifcom an empirical perspective
far less thoroughly. Because of this, there is E=$ainty as to how the specified

model matches up to a peer group applied to ottuiarariven markets.

6.2.2 Hypothesistesting

It is worth reiterating how the methodology diffdretween the event study and the
cross-sectional analysis treated above. The cexgmaal analysis sought to explain
the variation in mean bid-ask spreads across diffesecurities. It did so through the
introduction of various explanatory variables. et of explanatory variables was
also modified depending on which hypothesis wasestigated, such as the
breakdown of theno_tradesvariable intono_buysand no_sells The event study
relies on a very different methodology. For eachngyva regression is fitted for the
time running up to the event, and a predictionaeagated for the time just after the
event takes place. The actual outcome — the taiadk spread — is then compared to
the predicted values. Throughout all the eventspun case around 2600, the very
same model is fitted and used for prediction. Whe@mmining our different

hypothesis we hence do not modify our model, wepinexamine different subsets
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of events. Whilst the methodology has some cleaa@tdges, the crude choice of
subsets also means that the influence of otheorfact not statistically controlled for
in the regular fashion. Unlike the normal crosstiseal study we cannot introduce

additional variables to isolate the effect of wivatare investigating.

Hypothesis 6 treats the impact of insider tradingauncements on the bid-ask spread.

The results are presented below:

Hypothesis 6:

Ho: The bid-ask spread after the announcement oéntemsider
trading is not significantly different from whatuld be expected
had there been no announcement of recent insa#ing.

Hi: The bid-ask spread after the announcement oéntemsider
trading is significantly different from what coule expected had
there been no announcement of recent insider gadin

Table 6.4. Event study results: Overall significatesting

Number of events % of all events

Number of Number of Overall t-test individually individually

Sample events firms (p-value) significant at 5%* significant at 5%*
All trades 2625 415 0.000 303 0.12

Number of events % of events where

Average Average where Shapiro- Shapiro-Wilks
Sample R®>  Adjusted R? Wilks p>0.05 p>0.05
All trades 0.209 0.104 1472 0.56

* An event is considered individually significant when for that event, analysed in isolation, the bid-ask
spread after the event is significantly different (at 5 percent) from its predicted value. That is, where t-
testing of the difference yields a value t>1.96

The overall t-test allows us to reject the null bygesis in favour of the alternative
hypothesis. Th@-value is very significant; at 0.000 it shows that-ask spreads are
indeed different in the time period shortly aftee ppublication of insider trading data.
This suggests that the limit order trader does taggeater risk of adverse selection
following trading by one of the insiders considetedn would be the case had that

insider not traded.

It is interesting to compare this overall resalthie individual t-test results from each

regression. Examined individually, only 12 perceiitthe trade announcements
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showed a statistically significant deviation of thetual spread when compared
against its prediction. This result illustrates #ds®nometric importance of sample size
— without a sufficiently sized sample, we would haie reached the results we now
find.

It may be prudent to point out that “All trades”tls context includes only trades by
Presidents, Vice-Presidents and large shareholidgswould not have expected to
find such strong a result had we examiddinsider announcements publicised by
Finansinspektionen.

Hypothesis 7 focused specifically the impact oflés by different groups of insiders.
The results of our testing are presented below:

Hypothesis 7:

Ho: The bid-ask spread after the announcement ohtacades by a
company president or vice-president is not moreifogntly
different from the non-announcement scenario tlahe bid-ask
spread after the announcement of recent trades Ugrge
shareholder

Hi: The bid-ask spread after the announcement @ntettades by a
company president or vice-president is more sigaifily
different from the non-announcement scenario tlahe bid-ask
spread after the announcement of recent trades UOgrge
shareholder
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Table 6.4. Event study results: Presidents/Vice-Pressdearge Owners

Number of events % of all events

Number Number of Overall t-test individually individually

Sample** of events firms (p-value) significant at 5%* significant at 5%*
Presidents 930 288 0.009 121 0.13
Vice-Pres. 712 195 0.053 68 0.10
Owners 735 192 0.107 82 0.11

Number of events % of events where

Average Average where Shapiro- Shapiro-Wilks
Sample** R®>  Adjusted R? Wilks p>0.05 p>0.05
Presidents 0.205 0.101 470 0.51
Vice-Pres. 0.204 0.100 392 0.55
Owners 0.213 0.107 451 0.61

* An event is considered individually significant when for that event, analysed in isolation, the bid-ask
spread after the event is significantly different (at 5 percent) from its predicted value. That is, where t-
testing of the difference yields a value t>1.96

** No events are included where trading by more than one of the insider types Presidents/Vice-
Presidents/Larger Owners are announced simultaneously.

We note that the abnormal spread is significari percent after presidents, almost
significant at 5 percent when vice presidents trdmé not significant even at 11
percent after large shareholders trade. In lind wiir expectations, we can narrowly
reject our null hypothesis. As such, one must itiiat the limit order trader faces a
greater chance of adverse selection when a Preésidefice-President is trading in

his/her own company’s stock than when a large $twdder is trading.

The difference between President and Vice-Presitladés is unexpected. While one
naturally expects the president to wield more auihaegarding the direction of a
company, it is hard to understand why a presideotlev gain from being better
informed than a vice president. One may specukatethis is nothing to do with the
information held by these individuals, but ratheflects an irrational response by the

market, which places relatively too much value praeation by a president.
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Turning to buys and sells, the results relatinglypothesis 8 are tabulated below:

Hypothesis 8:

Ho: The bid-ask spread after the announcement ehtduuy trades is
not more significantly different from the non-anncement
scenario than is the bid-ask spread after the amw®wnent of
recent sell trades

Hi: The bid-ask spread after the announcement ehtdauy trades is
more significantly different from the non-announ@snscenario
than is the bid-ask spread after the announcentferdgcent sell
trades

Table 6.5. Event study results: Buys versus Sells

Number of events % of all events

Number Number of Overall t-test individually individually

Sample of events firms (p-value) significant at 5%* significant at 5%*
Buys 1447 349 0.002 179 0.12
Sells 1162 333 0.048 121 0.10
Both** 16 13 0.369 3 0.19

Number of events % of events where

Average Average where Shapiro- Shapiro-Wilks
Sample R>  Adjusted R Wilks p>0.05 p>0.05
Buys 0.206 0.101 771 0.53
Sells 0.213 0.109 692 0.60
Both** 0.164 0.049 9 0.56

* An event is considered individually significant when for that event, analysed in isolation, the bid-ask
spread after the event is significantly different (at 5 percent) from its predicted value. That is, where t-
testing of the difference yields a value t>1.96

** Events where there where publications of both Buy and Sell trades

Abnormal spreads are significant for both buys sells. However, as expected, by
restricting the sample to buys and sells for sépamaalyses, the evidence suggests
that significance is stronger in the case of buj& can hence reject the null
hypothesis of Hypothesis 8. For a limit order tradéis implies that the risk of
adverse selection in the market is stronger wheinsider wants to purchase stock in

his/lher own company, or when the limit order trad@s an open sell order.

Our final hypothesis concerned liquidity. A crudeoxy for liquidity is the share

listing on the Stockholm OMX stock exchange, whbe“A-list” includes larger and
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more liquid shares than the “O-list”. Trades iraEs not listed on the Stockholm

OMX exchange are excluded:

Hypothesis 9:

Ho: The bid-ask spread after the announcement oéntemsider
trades in an illiquid stock is not more signifidgndifferent than
is the bid-ask spread following the announcementreafent
insider trades in a liquid stock

H,: The bid-ask spread after the announcement oéntemsider
trades in an illiquid stock is more significantlyffdrent than is
the bid-ask spread following the announcement oéme insider
trades in a liquid stock

Table 6.6. Event study results: Liquidity

Number of events % of all events

Number Number of Overall t-test individually individually

Sample of events firms (p-value) significant at 5%* significant at 5%*
A-list 687 93 0.002 79 0.11
O-list 1659 244 0.027 186 0.11

Number of events % of events where

Average Average where Shapiro- Shapiro-Wilks
Sample R>  Adjusted R Wilks p>0.05 p>0.05
A-list 0.188 0.083 278 0.40
O-list 0.214 0.110 1009 0.61

* An event is considered individually significant when for that event, analysed in isolation, the bid-ask
spread after the event is significantly different (at 5 percent) from its predicted value. That is, where t-
testing of the difference yields a value t>1.96

We note that abnormal spreads are more significanelatively more liquid stocks.
This is against expectations and not predicted H®orty. Accordingly, we cannot
reject the null hypothesis. This implies that, givdata and constraints, the limit order
trader in Sweden faces a greater risk of advelsetsgmn when trading in more liquid

markets. Again, such results should be viewed watltion.

Further to the results above, additional test tedubm the event study are presented
in Appendix IlLL1I. In brief, these results indieathat bid-ask spreads differ more
significantly for larger insider trades and trades firms with larger market

capitalisation. Whilst the result regarding markepitalisation appears odd, it does

cohere with the results relating to Hypothesistfave.
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6.3 Comparison of Event Study and Cross-Sectional Results

Thus far, our focus has been to give a detailetysisaof the results from each study.
However, a comparison of the results from our ev&nty and cross-sectional
analysis can no doubt improve the explanatory pafeur study. Securing coherent
results using different econometric methods woulidl @ measure of robustness

unattainable using one methodology in isolation.

6.3.1 Methodological Differences

It is worthwhile reiterating the key difference Wween cross-sectional and event study
methodology. The event study captures the effecammfevent using time-series
regression to calculate “normal performance” adaimkich observed values are
measured. Any abnormality between observed values the estimated normal
performance is t-tested, first on an individual-peent basis and then on an overall
level where a t-test is applied to the aggregabemanalities of several events. In the
latter case, @-value is obtained to measure the significance ooabality within

that sample or sub-sample.

The cross-sectional regression analysis attackgitbielem from a different angle.

The focus is no longer on the individual event.tdad, the analysis attempts to
explain the permanent effect on firms of observiéférgnces. Furthermore, the use of
panel data allows us to capture unobserved eftbatsdiffer between cases but are

constant over time (using Fixed Effects Estimation)

The different outsets of the two techniques imply tesults are not fully comparable.
Instantaneous effects that are temporary in thature should not be expected to
leave a permanent impact unless events are soyegpaced that they virtually
overlap. In our study, the publication of insidexding data is unlikely to exhibit this
feature. If in our case there are permanent effélcese are likely to exist as market
participants adapt their general behaviour to tlmee-constant insider trading

characteristics of the different firms.

6.3.2 Full samplesignificance

Both studies pose some version of the general igne$does insider trading impact
the bid-ask spread”? Using the full sample in then¢ study, we conclude there is a
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very significant (p=0.000) deviation of the bid-asgkead following the publication of
insider trading information. To measure the conifitn of insider trading to the
mean yearly spread, we introduce the varialnlestradesand qu_tradesin two
separate cross-sectional studies. Whether insiddimg is measured in instances or
guantities turns out to make no difference: we @amclude that insider trading yields
a small (0.023) but highly significant (p=0.000kiease of the mean bid-ask spread.
The two results hence reinforce each other: indideling has both a temporary and
permanent impact on the bid-ask spread. Formaliy,i$ expressed in the rejection of

the null hypothesis for both hypotheses 3 and 6.

It is interesting to consider the implications dfese results given the market
microstructure present on the Swedish exchangesa Quote-driven exchange we
could expect to see both temporary and permandettefof insider trading as a
monopoly market-maker adjusts his quoted spreaattount for the risk of trading
against informed counterparties. On an order-driggochange the situation is less
transparent, as the theoretical understandingeptice formation process is simply
less developed. Unlike market makers, limit ordadérs are not required to accept
both sides of a trade, or rather, post both buysaticorders. As a consequence of this
the aggregate spread may be a function of the ghvactions of many. Temporary
bid-ask effects could again be explained througdr fef trading against a better
informed party. Permanent effects could also bda@x@d in this fashion — but only
as long as the bulk of a share’s liquidity stemmmfrtraders acting as liquidity
providers. We should expect to see a smaller pegntagffect if the bid-ask spread is
instead formed by market agents who enter the rhareecommitted to buy or sell
for purposes other than supplying liquidity. Furthesearch would be required to test

hypotheses related to these issues.

6.3.3 Buysversus Sdls

Turning to buys and sells, we have analysed thetyywes of trades separately using
both event study and cross-sectional methodology.eQpectation — that buys should
yield more pronounced effects than sells — shopjalyato both studies. As it turns

out, the results of the two studies conflict. Therg study confirms our hypothesis;
buys are indeed more significant than sells. Tlhsssectional study shows indicates

that instances of insider selling is a more impartzontributor to mean spreads than
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is insider buys. When insider trading is measuretéims of quantities, however, the

impact of sells is significant but virtually indisguishable from zero (0.000).

6.3.4 Typesof Insiders

Investigating trades by different types of insidgiedds no significant results at all in
our cross-sectional regressions. This holds trueguboth instances and quantity
measures of insider trading, and indeed also wienrdposing the analysis into buys
and sells. Looking at sub-samples of the eventystwe do however find noticeable
differences. Publications of trades by company iBeess yield more significant

deviations than do trades by company Vice-Pressdand large shareholders.
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7 CONCLUSION

The set purpose of this research was twofold. li¢jrdte authors wished to determine
if different patterns of insider trading resulted @& permanent and significantly
different bid-ask spread of a market in generako&dly, the authors wished to
explore the possibility that particular cases afder trading would result in expected

and temporary deviations to the bid-ask spread.

In the general case, the authors utilised crogsoset regression techniques and this
process was rather less successful. There wasneedpat insider trading is indeed a
significant variable in explaining bid-ask spreadswever, this evidence was not as
strong as had been expected, nor as strong asaurid thave liked. Additionally, the
authors could not reject several of the null hypsets that they had expected to reject.
There was no evidence to suggest that buy tradgemare significant in determining
the bid-ask spread than are sell trades. Alsoatithors were unable to verify the
proposition that trades by certain kinds of inssdare more significant in determining
the bid-ask spread than are others. These resaltisappointing.

In the examination of specific examples, the awghemployed an event study
methodology and found support for several of thedtlyeses that were submitted, in
accordance with theory. Namely, there was supporthie proposition that the spread
following insider trading is significantly differéno the spread in a normal scenario.
There was also support for the proposition thaeags following trades by certain
insiders, who are perceived to be more informed ththers, are wider than spreads
following trades by those less informed tradersiti@rmore, there was support for
the proposition that buy trades executed by insidege more informative than sell
trades executed by insiders. These results imgliyttie risk of adverse selection for
the limit order trader is greater when informedl&s, or insiders, are active in the
market; but that they are at particular risk whesiders are buying or when the
insider is of a certain class. In contrast, theadatlicated that one hypothesis should
be rejected — the hypothesis that the spreaddativey illiquid securities following
an insider trade are not wider than spreads irtivels liquid securities. As stated
earlier, the possibility that spreads of more lijgecurities are wider than those of

less liquid securities is intuitively and theoratlg incorrect and the authors expect
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this result to be an anomaly. Nevertheless, thateesf the event study were broadly

successful.

The results of our research were partially in conegh a priori expectations. Results
following events had largely been as expected,fommg theory. However, there
seems to be little evidence that these same faatersuitable as explanations for the

size bid-ask spread over a prolonged period of.time
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8 SUGGESTIONSFOR FURTHER RESEARCH

There are many ways that this study may be exteadddmproved in order to allow
for a better understanding of how asymmetric infation affects the limit order
traders of Sweden’s order driven exchanges, andrahdven exchanges in general.
This may involve the use of continuous data, betteasures of idiosyncratic risk, an
extension of the event study in order to allow lfetter control of the data samples,
and a larger discussion of the tendency for insidehide their trading on those days

with heavy trading volume.

As we acknowledge, our study suffers from the pokiyi that all evidence of
asymmetric information has dispersed by the tingentfarket closes. This issue could
be circumvented by continuous data. Such data weeide two purposes. Firstly, it
would allow the construction of a more accuratertmal” spread due to the greater
sample size. Secondly, it would allow the idensifion of the actual spread
immediately following the announcement of the iesidrade, and allow one to
identify how quickly the abnormal spread decays.

As we also acknowledge, our measure of idiosyrcrak is poor. A better measure
would allow us to construct a more accurate bid sgiead by virtue of having
accounted for a larger proportion of its compositidgain, this would allow us to
more accurately identify the normal spread of edobk, and thereby more accurately
measure how much the abnormal spread deviates thisnat the time of the

announcement.

Thirdly, it would be preferable if the current evestudy methodology could be
extending to allow for better control of samplesiagt each other. In this study we
have selected, examined and drawn conclusionsditierent sets of individual event
regressions. However, there is a risk that ourlt®sme misleading as subsets such as
“buys” and “trade announcements by presidents” roegrlap and that influences
factors are not sufficiently isolated.

Finally, further investigation of the tendency oEiders to trade on those days with
large volume would expand the research and add mexphanatory power. This
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would enable the researcher to identify if spreadssignificantly different on high
volume days prior to trading by insiders, and obiser the difference between
spreads on these days and spreads on the dayafresement that follows such days.

In all of these cases, the researcher would be tablgain a great insight into the
problems of asymmetric information facing limit erdraders in Sweden in particular.
Additionally, such research would provide significénsight for limit order traders on

other order driven markets across the globe.
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APPENDIX |: GLOSSARY

Adverse selection: A situation where sellers have information thaydrns don’t (or

vice versa), and where the informed party explthits asymmetry in information to
his own advantaginsider: A person who has knowledge of, or access to, bdua
non-public information about a corporation. Legafiditions vary; the Swedish

regulations are discussedSection 2.&bove.

Asymmetric Information: A situation where information available to some ep
but not to others.

Insider information: Information about a company’s activities that hag been
disclosed to the public and which may potentiathypact its share price. The legal
definition applied in Sweden defines insider infation as“information on a non-
publicised or not generally-known circumstance tisatikely to significantly affect

the price of financial instruments.”

Insider trading: The buying or selling of a security by an insidethat company.

Informed trading: The buying or selling of a security by someone \whe access
to material, non-public information about the séguWhere a strict legal definition
is used for “insider”, informed trading may be usedefer to a situation non-insiders

acquire and trade on insider information.
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APPENDIX II: VARIABLE DEFINITIONS

Variables Used in the Cross-Sectional Study

mean_spread:

nmean_cl ose:
sd_cl ose:
mean_vol umne:

no_buys:
no_sells:
no_trades:

gu_buys:
qu_sell s:
gu_trades:

no_pres_buys:
no_pres_sells:
no_pres_trades:

qu_pres_buys:
gu_pres_sells:
gu_pres_trades:

no_vp_buys:
no_vp_sells:
no_vp_trades:

qu_vp_buys:
qu_vp_sells:
qu_vp_trades:

no_owner _buys:
no_owner _sell s:

no_owner _trades:

gu_owner _buys:

gu_owner _sel | s:

gu_owner _trades:

The yearly mean of the daily bid-ask spread, whbee daily
spread is defined as (closing ask-closing bid)/2

The yearly mean of the daily closing share price

The yearly standard deviation of the daily closshare prices
The yearly mean of the daily share turnover, meabswas the
amount of shares.

Number of insider* buys (i.e. instances of buying)
Number of insider* sells
The number of insider* buys, plus the number ofdessells

Quantity of shares purchased by insiders*

Quantity of shares sold by insiders*

The quantity of shares bought by insiders, plusdbantity of
shares sold by insiders*

The number of purchases by company Presidents

The number of sells by company Presidents

The number of buys by company Presidents, plusitimber of
sells by company Presidents

Quantity of shares purchased by company Presidents
Quantity of shares sold by company Presidents

The quantity of shares bought by company Presideplss the
guantity of shares sold by company Presidents

The number of purchases by company Vice-Presidents

The number of sells by company Vice-Presidents

The number of buys by company Vice-Presidents, phes
number of sells by company Vice-Presidents

Quantity of shares purchased by company Vice-Peatid
Quantity of shares sold by company Vice-Presidents

The quantity of shares bought by company Vice-Hegs, plus
the quantity of shares sold by company Vice-Preggle

The number of buys by large owners (>5%) in the [amy
The number of sells by large owners (>5%) in thegany
The number of buys by large owners (>5%) in the mamy, plus
the number of sells by large owners (>5%) in thegany

Quantity of shares purchased by large owners (>8%)he
company

Quantity of shares sold by large owners (>5%) exdbmpany
The quantity of shares bought by large owners (>%%cjhe
company plus the quantity of shares sold by langeess (>5%)
in the company

* where insider is defined as a President, Vicesident or large owner
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APPENDIX I11: SUPPLEMENTARY TESTING

[11.I Supplementary Testing of Permanent Asymmetries

Table 11.1.1 Cross-sectional study: Buys versussSialiterms of instances
Instances
no_buys no_sells mean_close sd_close  constant
Coefficient -0.002 -0.013 0.023 -0.023 -0.502
p-value 0.696 0.084 0.000 0.000 0.000
R2 within 0.452
R2 between | 0.347
R2 overall 0.378
Dependent:  mean_spread
Table 111.1.11 Cross-sectional study: Type of insidn terms of instances
Instances
no_pres no_vp no_owner mean_close  sd close constant
Coefficient -0.003 0.025 0.003 0.023 -0.023 -0.595
p-value 0.918 0.621 0.796 0.000 0.000 0.000
R2 within 0.452
R2 between | 0.347
R2 overall 0.378
Dependent: mean_spread
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Table 111.1.11II Cross-sectional study: decompossgls into Pres/VP/owners

Instances
Pres. sells VP sells Owner sells mean_close sd_close  constant
Coefficient -0.001 0.019 -0.015 0.023 -0.023 -0.577
p-value 0.984 0.772 0.478 0.000 0.000 0.000
R2 within 0.452
R2 between | 0.347
R2 overall 0.378
Quantities
Pres. sells VP sells Owner sells mean_close sd close  constant
Coefficient 1.36e-07 1.21e-07 1.86e-08 0.023 -0.023 -0.571
p-value 0.320 0.913 0.477 0.000 0.000 0.000
R2 within 0.452
R2 between | 0.452
R2 overall 0.378
Dependent:  mean_spread
Table IIl.1.1V. Cross-sectional study: decomposiny®into Pres/VP/owners

Instances

Pres. buys VP buys Owner buys mean_close  sd_close constant
Coefficient 3.40e-05 0.053 0.019 0.023 -0.023 -0.605
p-value 0.999 0.569 0.314 0.000 0.000 0.000
R2 within 0.452
R2 between | 0.348
R2 overall 0.378
Quantities

Pres. buys VP buys Owner buys Mean_close  sd_close constant
Coefficient 2.43e-08 8.53e-07 8.53e-07 0.023 -0.023 -0.586
p-value 0.664 0.649 0.617 0.000 0.000 0.000
R2 within 0.452
R2 between | 0.347
R2 overall 0.378
Dependent: mean_spread
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[11.11 Supplementary Testing of Temporary Asymmetries

Table 111.11.1. Event study results: Trade size
Number of events % of all events
Number Number Overall t-test individually individually
Sample** of events of firms (p-value) significant at 5%* significant at 5%*
Trade size Q1 659 255 0.616 77 0.12
Trade size Q4 656 248 0.153 85 0.13

Average  Number of events % of events where

Average Adjusted where Shapiro- Shapiro-Wilks
Sample** R? R? Wilks p>0.05 p>0.05
Trade size Q1 0.213 0.109 384 0.58
Trade size Q4 0.206 0.100 368 0.56

* An event is considered individually significant when for that event, analysed in isolation, the bid-ask
spread after the event is significantly different (at 5 percent) from its predicted value. That is, where t-
testing of the difference yields a value t>1.96

** Trade size Q1 includes the smallest 25% of all insider trades; Q4 includes the largest 25%.

Table 11L.1L11. Event study results: Firm size
Number of events % of all events
Number Number Overall t-test individually individually
Sample** of events of firms (p-value) significant at 5%* significant at 5%*
Firm size Q1 651 205 0.346 95 0.15
Firm size Q4 651 134 0.066 72 0.11

Average  Number of events % of events where

Average Adjusted where Shapiro- Shapiro-Wilks
Sample** R’ R® Wilks p>0.05 p>0.05
Firm size Q1 0.228 0.120 444 0.68
Firm size Q4 0.179 0.074 239 0.37

* An event is considered individually significant when for that event, analysed in isolation, the bid-ask
spread after the event is significantly different (at 5 percent) from its predicted value. That is, where t-
testing of the difference yields a value t>1.96

** Eirm size Q1 includes the trades in the smallest 25% (market cap) of the firms in the sample; Q4
includes the largest 25%.
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