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CHAPTER |

INTRODUCTION

This study extends the value-relevance research on the association bbaveen t
cost of equity capital and the level of segment disclosures. Usimy drgtemeasures of
the cost of equity capital and a hand-developed index measure of the level efisegm
disclosures, this study finds that the theoretical negative associatiozebetve cost of
equity capital and the level of segment disclosures is increasing in thiegegi®bability
of informed trade. This study also finds mixed evidence in support of the contention that
the negative association between the cost of equity capital and the |esgiheig
disclosures is increasing (decreasing) in the absence (presenta)agerial
blockholdings. Further, the increasing effect of probability of informed trade dtesina
the decreasing effect of the presence of managerial blockholdings. Owedalhce
suggests that the negative association between the cost of equity capital endltbie |
segment disclosures is increasing in the probability of informed tratial@sence of
managerial blockholdings.

Theory predicts a negative association between the cost of equity capital and the
level of financial disclosures of the firm. A higher level of disclosurddda a reduction
of information asymmetry between managers and investors which resihksraduction
of cost of equity capital of the firm. However, the evidence in favor of a negative

association between the cost of equity capital and the level of disclosure has keskn mix



The objective of this study is to examine factors that may affect @ugoredhip
between the cost of equity capital and the disclosure level of the firmfi€gg this study
identifies and tests two factors which may affect the theoretical megatationship between
the cost of equity capital and the level of disclosure — information asymmetngam
different types of investors, and information asymmetry between maragemsvestors
(shirking behavior of managers).

Disclosures reduce information asymmetry existing between manage investors
and hence, reduce the cost of equity capital of the firm. The negative asaduidiveen the
cost of equity capital and disclosures, because of a reduction in informatiometsym
between managers and investors, may also be dependent on a second type oionformat
asymmetry that exists between different types of investors (e.gineelhed vs. less-
informed investors, domestic vs. foreign investors, etc.). The direction and strength of
association between this type of information asymmetry and the levettdsdise could
affect the overall association between the cost of equity capital and dissloBuedirst
research question in this study specifically addresses the effect of atifemmasymmetry
that exists among different types of investors on the overall associatiorebetweecost of
equity capital and the level of disclosure.

The second research question studies the effect of managerial blockholdings on the
association between the cost of equity capital and the level of disclosure of the firm
Separation of ownership and control results in agency problems between mandgers
owners (shareholders). Alignment of interests of managers and shareholdersthetpshe
agency problem. Therefore, the severity of the agency problem decréifisas imcrease in

managerial ownership (LaFond and Roychowdhury, 2008). Presence of managerial



blockholding can affect the association between the cost of equity capital and tioé leve
disclosure. It can make it stronger by reducing the moral hazard (agencgnprebéreby
the managers of the firm may engage in shirking behavior. The moral hagblehpmay
reduce the reliance of investors on the financial disclosure of the firmeWowt may also
make it weaker if increased managerial blockholdings affect the quatligadbsures
adversely. Increased managerial blockholdings may result in more mareagets and
reduce the quality of disclosures.

The third research question looks at the combined effect of the information
asymmetry existing among different type of investors and the manadedkhbldings on
the association between cost of equity capital and disclosures.

This study uses segment disclosures provided by US firms to examine &e thre
research questions. Sample firms have enough variation using the hand-develgpea me
of the level of segment disclosure. Bens and Monahan (2004) find that quality of segment
disclosure as measured by segment information disaggregation is a goodfpreasall
quality of disclosure. The examination of segment disclosures by itselfatdsliterature
emphasizing the importance of segment disclosure regulations in place (e §.#3BA and
IFRS 8).

This study contributes towards the information asymmetry literaturenwamial
recently has concentrated on the information asymmetry between manatergestors
(principal-agent) ignoring the information asymmetry that may exisngndifferent types of
investors. Another contribution of this study is towards the disclosure literatich w
predicts a negative relationship between the cost of equity capital and thef léselosure.

Prior literature has found mixed evidence in support of this association. This slpsly he



explain this mixed evidence by examining two additional factors (probabilinfaimed

trade and managerial ownership) that may affect the relationship betweesttbé equity
capital and the level of disclosure. This study also contributes to theulieeat segment
disclosure. Only one study (Bens and Monahan, 2004) examines the associatien tietwe
market valuation of the firm and the level of segment disclosure. The drawback oitye st
by Bens and Monahan (2004) lies in the measure of the quality of segment diseloshre
only looks at one aspect of the segment disclosure, namely, degree of segregtion.
study, | develop a measure of fegelof segment disclosures based on hand collected data
which is a more comprehensive measure and covers several different aspagptseits
disclosure.

It is important to understand the association between the cost of equity caghitiaea
level of disclosure in order to understand how investors process reported segment
information in the presence of different types of information asymmeticesdiéferent
fundamental factors while evaluating a firm. Also, it is important to unahetstee
importance of the managerial blockholdings in controlling the shirking behavior of the
managers (agents) and how it affects the value relevance of the disofosethiion. This
research also provides relevant information for testing the effectivenesgnoést
information provided by firms under SFAS # 131 (US-GAAP) as well the effecsseof
IFRS 8 of the International Accounting Standards Board (IASB). In 2006, IASB adopte
IFRS 8 for segment reporting by international firms which is quite sinal&HAS # 131 of
US-GAAP in defining operating segments.

The remainder of the paper is organized as follows. The next chapter revmws pr

literature on the association between the cost of equity capital, informastymmetry, and



disclosures. Chapter Ill discusses the hypotheses development fardheCGitapter IV
describes the sample data and research methodology to test the hypothesesVChapt
provides and discusses the results of analyses followed by the concluding. chapeadix
A discusses development of the measure of the level of segment disclosdremasnd

collected data.



CHAPTER Il

LITERATURE REVIEW

2.1 Information Asymmetry

Information asymmetry occurs when one group of participants has better or
timelier information than other groups (Copeland et al., 2005). Two types of information
asymmetry are discussed in prior literature — one, between managezdioh and the
investors, and two, between the investors themselves (e.g. well informed vs. less
informed, domestic vs. foreign investors, or institutional investors vs. individual).

The first type of information asymmetry is often the result of princigaha
conflicts (e.g. Jensen and Meckling, 1976; Lambert, 2001). Managers of the firmgposse
superior information about the firm’s prospects over the investors of the firme@ds
to the problem of adverse selection faced by the investors (e.g. Akerlof, 190akda
Palepu, 2001). This may also lead to a moral hazard problem whereby the marsgers
not always work in the best interest of the shareholders. Firms use corpoeteagoe
mechanisms to check this type of information asymmetry.

The second type of information asymmetry (information asymmetry among
different types of investors) has received less attention in the literdtiue source of this
kind of information asymmetry is private information possessed by a group ef well

informed investors against the other investors who are not as well inforrfadchdtion



asymmetry among investors could arise because of the ability of a grayphidteated
investors to process publicly available information into private information sigea.
Kim and Verrecchia, 1994). Information asymmetry may also be the resulecfigel
disclosures of material information made by the firms to a group of inveasurallfy
large and institutional investors) before others (usually small and individuatarsjes
To mitigate the practice of selective disclosure, the SEC passed Rugkkat
Disclosure (RegFD) in Fall 2000. However, there is no regulatory mechanisacentpl
reduce the probability of informed trade by sophisticated investors whereby such

investors can process the publicly available information to their advantage.

2.2 Cost of Equity Capital.

The cost of equity capital can be defined as the expected rate of return of the
current and prospective equity shareholders. It is the return demanded by the equity
shareholders to bear the risks associated with the firm which in turn stiecksprices.
As a firm becomes riskier, the investors demand a higher return resultimgginea cost
of equity capital.

Various firm characteristics are associated with the firmks return, and cost of
equity capital. Fama and French (1992, 1993, 1995, 1996) show that average stock
returns are related to overall market returns, firm size, and book-to-regikgt. Basu
(1983) documents the relation between stock returns and earnings yield. Bhandari (1988)
documents a relationship between stock returns and the debt-to-equity ratiarfthma
French (1996) call these factors “asset pricing anomalies” bedsmssefdatterns in

average stock returns are not explained by the capital asset pricing moB&i CA



developed by Sharpe (1964) and Litner (1965). According to the CAPM, expected returns
(or cost of equity capital) are linearly related only to the systemsaki©fithe firm.

A wide body of literature uses average realized returns as a proxy forezkpect
returns or in other words, proxy for the cost of equity capital. Beirex grostmeasure
of returns, average realized returns are a poor proxy of the cost of equi&y @Eapit
Gebhart et al., 2001; and Botosan, 1997). CAPM based models represent alternative
estimation methods for determining the cost of equity captial. However, riskgpre
calculations in CAPM models are still based on the past realized returns aad henc
provide an imprecise measure of the cost of equity capital (Gebhart et al., 2001)

Due to problems with the models basedeg&mposimeasures of returns, implied
cost of equity capitglinternal rate of returnlestimation has gained recent attention. Such
estimation methods use discounted cash flows (payoffs) to infer the implieaf cost
equity capital. These methods are known as residual income models or dividend discount
models often referred to as Edward Bell Ohlson (EBO) models developed bydsdwa
and Bell (1961), and Feltham and Ohlson (1995). Several variants of the EBO model
have been used in recent studies to calculate the cost of equity capital (e.gnBotos
1997; Gebhardt et al., 2001; Claus and Thomas, 2001; Gode and Mohanram, 2003).
These models vary in their definition of residual income and calculation of the&trmi
value used in the model. Botosan (1997) uses the EBO valuation model equating market
price of a firm’s stock to the sum of expected dividends discounted at the cost of equity
capital. Frankel and Lee (1998) implement the EBO model using analystsigsarni
forecasts for expected income. Gebhardt et al. (2001) use expected fututevesigh f

the EBO model to calculate the implied cost of equity capital. The Gode anahidoha



(2003) model, and the Claus and Thomas (2001) model are other commonly used
versions of EBO model. Botosan and Plumlee (2005) assess different alternatigs prox
for the expected risk premium. They find that risk premiums calculated usinggbe ta
price method (Botosan and Plumlee, 2002) and using the price earnings growth (PEG)
ratio method (Easton, 2004) are consistently and predictably related to riglotier
alternatives were not. Under the target price method, an infinite series efdéaslir
flows in an EBO model is truncated at the end of year five by insertingcasbeel
terminal value. Under the PEG ratio method, the risk calculation is based on the ratio of
long-run earnings’ forecasts (as opposed to short-term earnings fore€aston, 2004)
and initial price.

This study uses four alternative EBO models and a fifth, as an arithmeatgeave
of the four, to calculate thex-antecost of equity capital for reasons discussed above.
These models are discussed in detail in Chapter IV. Major results of the sduzhsad

on the average measure.

2.3 Association between Financial Disclosure, Information Asymmetry and Cost of
Equity Capital

Theory suggests a positive relation between information asymmetry and the
firm’s cost of equity capital because investor’s perceived risk of the lieta) increases
in asymmetric information and vice versa (e.g. Barry and Brown, 1985; Handaremd Li
1993; Coles et al., 1995; Hubbard, 1998). Finance and accounting literature posits that
information disclosures reduce information asymmetry, improve shareholdareyaind

hence reduce a firm’s cost of equity capital (e.g Diamond, 1985; Glosten and Milgrom



1985; Amihud and Mendelson, 1986; Diamond and Verrecchia, 1991; Botosan, 1997;
Healy and Palepu, 2001; Botosan and Plumlee, 2002; Habib, 2006).

Various reasons have been cited in the research for the reduction in the cost of
equity capital with an increase in financial disclosure. Diamond and Veragd@91)
show that revealing public information reduces information asymmetry in general
increases liquidity in the market, and hence increases demand from largersweéthe
firm’s securities which reduces the firm’s cost of equity capital K&tg]1995) concludes
that uninformed investors price protect against potential losses resultingdrarse
selection which influences the bid-ask spread (a proxy for cost of equitylcdpea
predicts an inverse relation between bid-ask spread and disclosure policy and a positive
relation between spread and the proportion of trade coming from informed traders.
Callahan et al. (1997) conclude that improvement in the information environment of
firms through better disclosure reduces transaction costs, and hence the gogy of e
capital. Thus, “the disclosure policy of a firm serves as a mechanism mhaitagate
information asymmetry and lower firms’ cost of external financing” (Feaetcal.,
2005).

Financial disclosures of a firm are defined as the mandatory and voluntary
disclosures made by the managers of the firm regarding the firm’s ish@ecformance
in order to help investors evaluate the firm for making investment decisions. Many
studies on financial disclosure consider voluntary disclosures only (e.g. thea,et983;
Meek et al., 1995; Francis et al., 2008; Langberg and Sivaramakrishnan, 2008) while
others consider the level of overall disclosure (e.g. Botosan, 1997; Botosan aneéPlumle

2002; Kumar et al., 2008).
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Some association studies on disclosures look at the quality of disclosures rather
than the level of disclosure. Leuz and Verrecchia (2005) conclude that information
quality affects firms’ future cash flows lowering the cost of capitahrByand Shaw
(2003) find that the precision of analysts’ forecasts increases in the qualisclosures.

In an international study, Hail and Leuz (2006) conclude that countries with a better
information environment have a significantly lower cost of equity capital. Seangupt
(1998) concludes that firms with higher disclosure quality have a lower cost oHgebt
refers to the quality of disclosures as the degree of detail and clarity ial @mou
guarterly reports, accessibility of top management for discussion, freqoepisss
releases, and timeliness of the disclosure. For the purpose of this paper, quality of
segment disclosure is defined as the amount or the level of segment disclosure
(mandatory and voluntary) provided by the firm in their 10-K filings with the SEC.

Another stream of literature looks at the value relevance of specific sliseto
such as intangibles and R&D activities of a firm (e.g. Aboody and Lev, 1998; Gu and
Lev, 2004). In general, they find that the investors use the specific disclosures about
intangibles and R&D activities in evaluating the firm.

Accounting literature has also focused on the value relevance of segment and
geographic disclosures (pre- and post- SFAS # 131) of multinational corporations
(MNCs). Berger and Hann (2003) find that the market values the newly revegieerge
information post-SFAS # 131 and the new information also improves the monitoring of
the firm. Consistent with the monitoring role of segment information post-SFAS # 131,
Hope and Thomas (2008) conclude that voluntary geographic earnings disclosures post-

SFAS # 131 restricts managerial empire building (shirking behavior of managers).
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Ettredge et al. (2005) conclude that SFAS # 131 increased both the quantity and quality
of segment disclosure by examining the relation between segment disclostine a
forward earnings’ response coefficient. Hossain (2008) finds an increase in value
relevance of the quarterly foreign sales data post-SFAS # 131. Hope 608).f{ad
that mispricing of foreign earnings (documented as the foreign earningsigrimm
Thomas, 1999) lessens post-SFAS # 131. Hope et al. (2009) find that disclosure of
foreign earnings under SFAS #131 is priced by the investors and is associatednsth fi
information environment. Botosan and Stanford (2005) find that segment disclosure
under SFAS #131 improves the information environment of the firm as suggested by the
increased reliability of analysts on public data post-SFAS # 131. Behn et al. (2@D2) fi
that geographic segment information under SFAS #131 is more informative and useful to
analysts as evidenced by reduced forecast errors. Nichols et al. (199%)dls
improvement in forecast accuracy of analysts after the disclosuregrbgbac segment
information post-SFAS # 14. Overall, evidence on segment disclosure suggests that
segment disclosure help improve the analysts’ forecasts and investord’ overa
information by improving information environment of the firm.

Contrary to theory, empirical research also provides some evidence ofieeposit
relationship between the cost of equity capital and disclosure (e.g. Batus&iumlee,
2002; Bushee and Noe, 2000). Botosan and Plumlee (2002) conclude that cost of equity
capital increases with more timely disclosures (quarterly discle®spossibly through
increased stock volatility. Bushee and Noe (2000) conclude that increased desclosur

increase ownership by aggressively trading “transient” institutiongwguibsequently

12



increase stock return volatility or in other words, increagegsostcost of equity rather
than decrease it.

The relationship between the cost of equity capital and disclosures is alga@likel
function of management and disclosure credibility. Frost (1997) finds a weaker stock
price reaction to disclosures issued by financially distressed U.Ks Esntompared to
non-distressed U.K. firms suggesting that investors are sensitive to theviesetii
management when assessing the credibility of disclosures (Mercer, 206d)diAg to
Mercer (2004), managers have greater incentives to provide overly positiveudisslos
than overly negative disclosures. Gao (2008) provides a theoretical explanation for the
mixed empirical relation between the cost of equity capital and th@slisel quality by
introducing the investment effect of disclosure. He analytically shows thebsthef
equity capital could increase with disclosure when the adjustment cost of netmienes
is sufficiently low and the prior expected profitability of existing irtieant is
sufficiently high. Adjustment cost refers to the cost that the firm may imecause of
new investment decisions. For example, if Microsoft Inc. and Google Inc.aamei )
on investing in Yahoo Inc. then the adjustment cost of new investment in Yahoo is higher
for Microsoft than for Google because Yahoo's business model is much closer to
Google’s than to Microsoft’s. Lower adjustment cost provides incentives to the
management to invest in subpar projects and hence may adversely affect the amount and
the credibility of disclosures provided by the management. Similariypbes et al.

(2007) analytically show that disclosure quality can change a firm’sleeadions, which

likely changes the firm’s ratio of expected future cash flows to the coearadrthese
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cash flows with the sum of all the cash flows in the market. They call thisdinect
effectof disclosure on the cost of capital.

Theory predicts an optimal disclosure policy for the firm which is determined by
the trade-off between reduced information asymmetry (reduced cost @l capd the
increased cost of information disclosures. These information costs could be due to
litigation costs (Skinner, 1997), and proprietary costs (Verrecchia, 1983; Elages
Lundholm, 1996) of disclosing the information. Therefore, higher disclosures reduce cost
of equity but not always. There exists an optimal amount of disclosures which is
endogenously determined for each firm (Core, 2001).

Another stream of literature tries to explain the mixed results of asswoci
between the cost of equity capital and disclosure. Leuz and Verrecchia (20D00)eatt
the mixed results on the relationship between the cost of equity capital andulisdb
the already rich information environment under US-GAAP. They suggest that the
negative relationship between the cost of equity capital and disclosure holds strangly
poor information environment. In contrast, Cheng et al. (2006) attribute a stronger
negative relation between the cost of equity capital and disclosure to an ioteedfect
between disclosures and a strong shareholder rights regime. In partleeydind that
firms with stronger shareholder rights and higher levels of financial diselosre
associated with significantly lower costs of equity capital. Simil&fgncis et al. (2008)
conclude that the negative relation between the cost of capital and the woluntar
disclosures fades away after controlling for quality of earnings. Tingyest a mediation
effect of voluntary disclosures whereby voluntary disclosures increasmingsaquality

and reduce cost of capital in turn. Some recent studies explain the mixed reigtions
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between information quality and the cost of equity capital by breaking dovavéhall
information uncertainty into public and private information precision using themat

al. (1998) model popularly known as the BKLS model (e.g. Botosan et al., 2004).
Botosan et al. (2004) find a negative relation between the cost of equity capita¢ and t
precision of public information which is offset by a positive relation betweerogiet
equity capital and the precision of private information. The drawback of these steslies |
in their dependence on the BKLS model for separating the overall disclosure outality
public and private information precision. The BKLS model focuses exclusively on the
public and private information environment of financial analysts rather than investors
Similarly, Easley et al. (2002) find a strong positive relation between @iinirmation
precision and the cost of equity capital. They use a private information-badied t

(PIN) measure to measure the private information. PIN is a more compke&heressure
compared to the BKLS model as it is based on the information environment of all the
investors in general. PIN measure is discussed in detail in Chapteriig.tds PIN
measure, Brown and Hillegeist (2007) find that disclosure quality reduces ationm
asymmetry by reducing the likelihood that investors search for private atiomand
trade on it. Kim and Verrecchia (1991a, 1991b) study the influence of precision (quality)
of public information on information asymmetry, price, and volume of trade in the
market. They analytically prove that the precision of public informationtaftee
incentives for investors to acquire private information, and thereby affects the
information asymmetry across the investors, incentives to trade, and thermptioes i

market.
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Overall, theory supported by analytical research and the empirical exidenc
suggests that the relationship between the cost of equity capital andeihef idisclosure
is not unidirectional. In general, theory predicts an inverse relationship Inetiwesvo,
but under some special circumstances, this negative relationship may beeohifingat-
significant) or may even be positive. The objective of the current study isva@r
empirical evidence in support of the above mentioned theory and further determine the
special circumstances when the negative relationship between the costyarduhe
level of disclosure is significant (non-significant).

This study uses the level of segment disclosure post-SFAS # 131 to test the
theory. Segment disclosure is a small yet important part of the overattiahdisclosure
of the firm. If the results of the study hold well using the level of sajgieclosure then
we expect to have even stronger results when using the overall level of financia
disclosure. In other words, the results using the level of segment disclosure can be
generalized for the level of overall financial disclosures. As mentieadtr, the reason
for using the level of segment disclosure in this study is that no study hak/direct
examined the association between the cost of equity capital and the level ehtegm

disclosure and the factors affecting this association.
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CHAPTER IlI

HYPOTHESES DEVELOPMENT

Until recently, prior literature has mostly concentrated on the role of public
information only. Theory predicts that the level of public disclosures reducesatfon
asymmetry and a reduction in information asymmetry results in a reductios ¢ogt of
equity capital. But empirical evidence is mixed on the effect of disclosure aoshef
equity capital of the firm.

Recent studies look at the role of private information along with the role of public
information. Studies, using the BKLS model to separate information precision into publ
and private information precision, suggest that the effects of disclosure on tbé cost
equity capital are mixed because of the contrasting roles of public and private
information (Botosan et al. 2004). However, Easley et al. (2002) use a differepa@ppr
to measure the private information precision and empirically find that stotdk&igher
probabilities of information-based trading (a proxy for high private infaona
precision) have higher rates of return.

This study makes an attempt to distinguish between the two kinds of information
asymmetries, study the relationship of the two information asymmettiesheilevel of
disclosure, and their effect on the cost of equity capital of the firm. The two types of

information asymmetries are — (1) information asymmetry among theans€$ype |
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hereafter) whereby some investors are better informed than other invastb(g)
principal-agent information asymmetry (Type Il hereafter) whemebagagers (agents)
have superior information over shareholders (principal). Type | informaggmmetry
leads to a problem of adverse selection whereby uninformed investors inesriots
respect to informed investors because well informed investors may possess privat
signals that less informed investors do not. On the other hand, Type Il information
asymmetry leads to a problem of moral hazard whereby the managers cogle ienga
selfish behavior. To study the effect of disclosure level on the cost of eqpitglcane
needs to observe the effect of disclosure on the two types of prevailing informati
asymmetries. Level of disclosure, in general, reduces information asgyrbueresults
may be stronger in a poor information environment as evidenced by Leuz and Varrecchi
(2000) and Botosan (1997). But we do not know if similar results hold when we
separately examine Type | and Type Il information asymmetry.

The effect of the level of disclosures on Type | information asymmetignitext
specific because of differing roles of public and private information, and thenpeese
different types of investors. Higher disclosure levels may or may not nesé#
reduction of Type | information asymmetry. Institutional investors are lediterto
produce a superior assessment of firm’s financial performance baseslaratlable
public information than individual investors can. For example, Kim and Verrecchia
(1994) find that informed market participants (such as analysts or large shar®holde
process public information into private information to generate an information ageant
over their relatively uninformed counterparts. Hence, a public signal can furtheasacr

the information asymmetry between the sophisticated institutional invesidrs
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individual investors. An increase in Type | information asymmetry may reshigher
returns €x ant¢ demanded by the investors in general. Easley and O’Hara (2004)
analytically show that investors demand a higher reexrait¢ to hold stocks with
greater private information. On the other hand, increased amount of disclosure may
actually help reduce the Type | information asymmetry, which may exstesult of
limited amount of disclosure, among different types of investors. Limited amount of
disclosure may provide an opportunity to the sophisticated institutional investors to ga
an informational advantage over individual investors and provides incentives for
information processing leading to higher information asymmetry among thiypes of
investors. Brown and Hillegeist (2007) conclude that disclosures reduce tireotikiebf
information processing and information based trading by sophisticated investors.
From above discussion it can be hypothesized that disclosures are more effective
in reducing the cost of equity capital when the likelihood of information basedgradin
(Type | information asymmetry) is higher. The negative relationshipdasgtithe cost of
equity capital and level of disclosure may be dependent on prevailing Typenation
asymmetry. Or in other words, the negative association between the costytapital
and the level of disclosures may be stronger when Type | information asynomtte
likelihood of information based trading is high. Using a special case of segment

disclosures, the first hypothesis can be stated as:

Hi: The negative relation between the cost of equity capital and the level of segment
disclosures is increasing in higher probability of information based trading (Type |

information asymmetry).
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This study specifically uses segment disclosures provided by the USufuaes
SFAS # 131 instead of more general overall disclosure. The reason is that noostiey (
best of my knowledge) has directly examined the association between the emstyf
capital and segment disclosure. However, Bens and Monahan (2004) find a positive
association between the excess value of diversificagiopdst and disclosure quality
for multi-segment firms. If the results hold in favortdf using the level of segment
disclosure then it would hold for the level of overall disclosure too, since segment
disclosure is a small yet important part of overall disclosure of the firm.

Theory predicts that the cost of equity capital is increasing in pratyaddili
managerial shirking behavior (Jensen and Meckling 1976). Alignment of istefest
owners and managers may affect the real decisions made by the managagerMéa
firm with low or no managerial ownership is more likely to make decisions in fa\ar of
new investment even if the marginal profitability of the new project is low oigke r
associated with the new investment project are high (i.e. empire building). Tdresact
taken by the managers may not always be in the best interest of the shareholders
encouraging the shirking behavior by the managers. This is the moral hazardchproble
(e.g. Holmstrom 1979, Jensen and Smith 1985, Holmstrom and Milgrom 1987) referred
to earlier as Type Il information asymmetry. Bebchuk and Stole (1993) iaayyshow
that in absence of monitoring, managers may undertake subpar investment grojects
they believe that such decisions will be rewarded with high stock returnsshdtte
term. Hope and Thomas (2008) find that in absence of monitoring, managers invest in

less profitable or inefficient projects thereby increasing the risk ofefutiash flows.
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Theoretically, managerial ownership of stock helps reduce the moral hazard
problem by aligning the interests of managers with those of the shareholdedefsen
and Meckling 1976; Myers 1977). As a result managers take on value enhancing projects
which improves firm performance and hence reduce the cost of equity capitdeBut t
evidence so far has been mixed. Some studies find a positive relation betwegarrahna
ownership and firm performance (e.g. Morck et al. 1988; Core and Larcker 2002) while
others do not find a significant relation between the two (e.g. Agrawal and Knoeber 1996;
Demsetz and Villalonga 2001; Cheung et al. 2006).

A positive association between managerial ownership and firm value indicates
that the firms with low (high) managerial ownership will have higher (loa@s) of
equity capital. A firm with low managerial ownership (higher managerigtisgiy may
use disclosures as remedial measure to reduce the higher returns demdhded by
investors. Prior literature finds evidence supporting a negative relationswipelne
managerial ownership and level of disclosures. Baek et al. (2009) find a negative
association between managerial ownership and the level of discretiordoguliss.
Gelb (2000) also finds that firms with lower managerial ownership are mong tidkel
have higher disclosure ratings. As a result, the negative association betweest thfe
equity capital and disclosures is increasing in reduced managerial blockholdings.
However, the firms with better aligned interests of managers and owneeated
managerial blockholdings) may not experience this increasing effect on thiv@ega
association between the cost of equity capital and the level of disclosures. This is

because, for the firms with managerial blockholdings (better alignee stsef
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managers and owners), the costs of providing higher level and quality of disclosiyres
be higher than the benefits accruing from it.

The following hypothesis tests this idea and could provide an alternative
explanation for the mixed relation between the cost of equity capital and theflevel

disclosure. Therefore, hypothesis two can be stated as:

H.: The negative relation between the cost of equity capital and the level of segment
disclosures is decreasing (increasing) in high (low) managerial blockholdings.

(Assuming the decreasing effect of managerial blockholding on the association)

This study also tests the following joint hypothesis basdd;andH,. Segment
disclosure may be more effective in poor investor information environfHghand
when the interests of managers and owners are not properly alifgedhus, the
stronger negative association between the cost of equity capital arm$dischwhen
probability of information based trading is high, is mitigated in the presence of
managerial blockholdings (i.e., when probability of managerial shirking is @
other words, the interaction effect of the level of segment disclosures andifitpbé
informed trade in reducing the cost of equity capital is mitigated when mraalage

blockholdings are present. Formalthy can be stated as:

Hs:The negative association between the cost of equity capital and the interaction effect
of the level of segment disclosures and probability of informed based trading is

decreasing (increasing) in presence (absence) of managerial blockholdings.
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Earlier theory predicts a negative relationship between the cost of egpitgi c
and the level of disclosure while empirically the evidence has been mixedodves a
three hypotheses predict and test the strength of this theoreticalaegkttionship
under certain situations. The next chapter describes the research methaddiog

empirical proxies to be used to test the above hypotheses.
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CHAPTER IV

VARIABLE MEASUREMENTS AND RESEARCH METHODOLOGY

4.1 Variable M easurements
4.1.1 Level of Segment Disclosure

In 1997, Statement of Financial Accounting Standard (SFAS) No. 131,
Disclosures about Segments of an Enterprise and Related informaftid6-GAAP
replaced SFAS # 14 issued in 1976. Under the new regulation, multi-segment fiens wer
required to report information about operating segments in their financial stéemse
theprimary segments. Operating segments for this purpose are defined as the segments
of financial reporting used by managers of the firm for making businessothscis
Industry and geographic segment classifications not reported asimgpesgments are
reported undesecondarysegment information.

This study uses three different measures to measure the level of segment
disclosures. The first measure of the level of segment disclosures is develegediva
hand collected data. In order to evaluate the segment disclosures provided in the 10-K
filings, a comprehensive score of segment disclosures is developed based on the
mandatory and voluntary segment information disclosed by the firms in their 10-K
filings. The objective of the segment disclosure scBRJCOREIs to provide cross-

sectional rankings of the firms based on segment information disclosed in teir 10
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filings. Appendix Ashows development and validation of the meaSDP&SCORE

Primary results of this study are based on the first measure of segmerdutss|
(SDSCORE For comparison purposes, a second measure based on Bens and Monahan
(2004) is also used in the analysis. They use a measure of segment information
disaggregatiolDISAGG as a measure of disclosure quality. This measure of information
disaggregation was initially used by Piotroski (2003) and Berger and Hann (2003).
DISAGGequals the natural log of the ratio of the number of reported segments to the
number of reported business activities.

# of reported segments
DISAGG = In frep g

# of business activities

The number of reported segment equals the number of operating segments
reported by the firm in the annual financial statements as per Compustarffegm
database. The number of business activities equals the number of two-digid8tdrc
which the firm operates as per thexisNexis Corporate Affiliations — U.S. Public
CompaniesDISAGGprovides an objective measure of segment disclosures and
measures the extent to which operating activities are reported sepdbaie!
disadvantage of using this measure of segment disclosures is that it itpeaceatent of
segment disclosures made by the firm under SFAS # 131 and only focuses on one aspect
of segment information — number of reported operating segments. It also ignores the
segment information provided under gecondarysegment information (if any). Bens
and Monahan (2004) also point out tBASAGGprovide no information about the
underlying precision of the information disclosed and EH&AGGwill be lower for

vertically integrated firms which may not necessarily be because afflog®rmation.
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Data for the variabl®ISAGGis then winsorized at 1 percent and 99 percent level
to avoid the effect of outliers in the dalASAGGis used as a second proxy of the level
of segment disclosures in the analysis.

This study also uses a third measure of the level of segment disclosures
(WORD@$. According to this measure, level of segment disclosures is defined as the
natural log of the number of words used in reporting segment information under SFAS
131 disclosures provided by the firm.

WORDS = In(# of words)
where,
# of words= number of words used in reporting segment information under SFAS # 131
disclosures made by the firm in 10-K filings.

Data for the variabl&/ORDSs then winsorized at 1 percent and 99 percent level

to avoid the effect of outlier8YORDSs used as the third proxy of the level of segment

disclosures.

4.1.2 Probability of information-based trading (PIN)

Hypothesis 1 and 3 require a proxy to measure the information asymmetry among
different types of investors (type Il information asymmetry). Thiséasured using the
probability of information-based tradingI\) for a given firm-year, which is based on
the EKO model developed by Easley, Kiefer, and O’Hara (1997). EKO model iy wide
used in market microstructure literature in finance to proxy for informéa@ésed trading.

For a detailed discussion of this measure see Easley et al. (1997 RA00D2easure

represents the expected fraction of trades that are information-basedeoueerall
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trades. The model assumes that private information events occur at the begfinhéeng
trading day with probability.. The private information contains “bad” news with
probabilitys and “good” news with probabilitfl —o). Bad (good) news signals that a
profit maximizing trade is to sell (buy) the stock. Buy and sell orders fraders arrive
according to Poisson processes throughout each trading day. Orders fronutigkamel
competitive informed traders arrive at rgten information event days (good or bad
news days), orders from uninformed buyers arrive atgatnd orders from uninformed
sellers arrive at ratg on any trading daynformed traders buy if they know good news
and sell if they know bad news. Figure 1 illustrates the tree diagram of the trading

process as per Easley et al. (2002).

Assuming the Poisson process, the likelihood function induced by trade process

on a single trading day is:

L(O|B,S) =(1—- a)e‘sb%g!e‘gsz,—gj+ a5e‘€b%€e‘(‘”gs) (M-I_S—'SS)S
+ a(l— §)e~W+ep) %e"*i—f (1)
where,
B =  total buy trades for the day;
S = total sell trades for the day;
% = (o, M,en &5 0) is the parameter vector.
Thus, likelihood function acrogdrading days is
I
V=110 = | [Le@1Bi.5) @)
i=1
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where,
(Bi, S) is trade data for day= 1,...,1 andK = ((By, S),...,(B|, §)) is the data set.
Estimates for parameters of model (¢, ey, &5, ) are estimated by maximizing (2) over

given the dat&. Using these parameters (kg U, ¢, &5), PIN can be estimated using,

au
PIN = 3)
ap + & + &

The numerator in the formula f®MN represents the expected number of orders
from privately-informed investors and the denominator represents the expected numbe
of total orders each day. Thi&IN represents the expected fraction of trades that are
information-based. Equation 3 shows that the probability of information-baseptiadi
increasing in private information event§ énd more informed tradingt), and
decreasing in uninformed trading @ndes).

EstimatingPIN empirically requires estimation of parameter veétdro estimate
0, the daily numbers of buy and sell orders for 12 months during 2005 for each firm is
required. Trade orders data is collected from Trades and Quotes (TAQ)séatatbea
minimum of 30 days trading data required for each firm. Each trade is ddsssfbuyer-
initiated or seller-initiated using Lee-Ready algorithm (Lee andlRel®91). This
algorithm uses current bid and ask quotes to determine trade direction. Buyddes) t
are more likely to be executed at or near ask (bid). Therefore, trade #smptage above
(below) the midpoint of the current quoted spread is classified as a buy (sel@s Tra
taking place at midpoint are classified using “tick test” based on the pribe ofost
recent transaction. Following Hasbrouck (1988), all trades occurring withisdoands

of each other are classified as single trade.
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Parameters are estimated using the maximum likelihood function in equation (2)
and assuming that the daily arrival rate of uninformed buy orders is equal tolyhe dai
arrival rate of sell orders, i.e, =¢s=¢. As a result of this assumption, equation (3) can
be rewritten as,

ap

PIN =
ap+ 2¢

(4)

PIN is calculated by using the resulting parameter estimates framegisin of
likelihood function in equation (4). Data for varialfléN is then winsorized at the 5
percent and 95 percent level to avoid outliers. For maintaining the normality andyinea
of the data, following natural log transformationRIN is used in the analysis. Thus,

LPIN = In (PIN)

VariableLPIN is used as a measure of probability of informed trading in the
analysis to study the association between the cost of equity capithledesel of
segment disclosures. ValuePiN, as a measure of probability, lies between 0 and 1.
Natural log of values between 0 and 1 is negative. Therefore, the valB&\bis
negative for all observations. Lower negative valueRIN corresponds to a higher
probability of informed trading while higher negative valu¢€.BfN corresponds to a
lower probability of informed trading. For exampRIN = 0.8 corresponds toPIN = -
0.22 andPIN = 0.2 corresponds 1oPIN = -1.61. Probability of informed trade is higher
for PIN = 0.8 as compared ®IN = 0.2. Thereforel PIN = -0.22 (mathematically larger)
as compared tbPIN = -1.61 (mathematically smaller) corresponds to a higher
probability of information based trading. There is a significantly high poggipprox.
97%) correlation betwedPIN andLPIN. High probability of informed trading

corresponds to a higher information asymmetry among investors and hence, increased
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cost of equity capital. ThereforePIN is expected to be positively associated with the

cost of equity capital.

4.1.3 Managerial blockholdings

Hypotheses 2 and 3 require a dummy variable for managerial blockholdings to
control for the managerial ownership as a proxy for managerial shirkirayioe. If the
interests of managers and owners are aligned then managers would avoid shirking
behavior and avoid investing in inefficient projects. Lafond and Rowchowdhury (2008)
conclude that accounting conservatism is decreasing in managerial ownershimipdica
a reduction in agency problem with an increase in managerial ownershipmderese
managerial blockholdings (higher managerial ownership) corresponds to reducedjshirkin
behavior of the managers. Dummy variall@eBLOCKIindicates the absence of
managerial blockholdings in the sample filkOBLOCKIs equal to zero if the firm has
manager(s) with more than 4 percent stock ownership in the firm and equal to one if no

manager has more than 4 percent ownership.

4.1.4 Implied cost of equity capital (ex ante)

This study estimatesxante cost of equity capital implied by analysts’ earnings
forecasts and stock prices. Five alternative proxies of implied cost of egpitgl are
calculated. The first four proxies are - B .sbased on Gebhardt, Lee, and Swaminathan
(2001) model; (2Rsm based on Ohlson and Juettner-Nauroth model (2005) as

implemented by Gode and Mohanram (2003);R&)based on the Claus and Thomas

! Managers in some firms own more than 4 percentesstthan 5 percent stock to avoid being included
the definition of blockholders. Such managers ¢e mcluded as blockholders for this study.
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(2001) model; and (4rec based on the Easton (2004) model. There is no consensus in
the literature as to which model performs the best in measuring implied @ugtitf. To
mitigate the measurement error associated with one particular mdd@él proxy (Rave)

of the cost of equity capital is calculated as an arithmetic averagpewd éour proxies.

All four models are variants of the dividend-discount model or EBO residual emxcom

model. The dividend discount model can be written as (Botosan and Plumlee 2005):

Py= ) (1477 B (dpso) (5.1)
t=1
where:
Po =  price at time = 0 (at the beginning of the year 2006);
r =  estimated cost of equity capital;
Eo(.) =  the expectations operator; and
dps =  dividends per share.

Using the clean surplus accounting, equation (5.1) can be converted to the

residual income model:

[ee)

Py = B+ Z Et[N(Ilt J—r :)ljt_l] 5.2)
t=1

where,

Ed.] = the expectations operator at titne

NI = net income for the peridgd

B =  book value at timg

Other variables are defined as before.
Following four models have been used to estimate five proxies of implied cost of
equity capital.
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Gebhardt, Lee, and Swaminathan (2001) Model, Rg. s
This model developed by Gebhaedtal. (2001), GLS hereafter, uses a 12-year

forecast horizon. The resulting model is shown below in equation (6).
Py = by + Li2i(1 + Rgrs) *((FROE; — Rgis)be—1) + (Rers(1+

Rers)™) " ((FROE1; — Rgrs)bi1) (6)

where,

FROE =  forecasted return on equity for perioefjuals

F:PSt for periodst = 1,2,
t

-1
and 3.FEPSis the earnings per share forecast for yeREPS and
FEPS arelBESanalysts’ one-year-ahead and two-year-ahead earnings per
share forecasEEPS equald=EPS times one plutBESanalysts’
consensus long-term growth forecast. When the long-term growth forecast
is not available inBESthen long-term growth forecast is calculated as
(FEPS — FEPS) — 1.FROKE, to FROE,; are calculated using linear
interpolation to industry medidROEusing the procedure in GLS.

bo =  book value per share in ydar O calculated as book value at the
beginning of the year divided by number of shares outstanding at the
beginning of the year;

b =  yeart book value divided by number of shares outstanding at the
beginning of the yedr Using clean surplus accountirigj, = Bi.; + FEPS
+ FDPS. FEPSis forecasted earnings per share fromBteSdatabase.

FDPSis forecasted dividend per share and egaBBStimes yeat
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dividend payout ratio. For periotls 4 to 12 FEPSis calculated using

FROEIn the formulaFROE = (FEPY by.1)
ReLs =  estimated cost of equity capital; and
Po = as defined earlier.

Following GLS (2001), this estimate assumes that each fR@Breverts to

industry mediarROEIn a linear fashion over periods 4 through 12. Firms are divided
into 48 industries based on the Fama and French (1997) classification. Industry median
ROEequals ten-year medi&OEfor all firms (excluding the firms with negative
income) within the same industfyROEfor periods 4 through 12 is calculated using this
industry mediarROE FROEVvalue thus obtained can be used to calci&teSfor

periods 4 through 12 as explained above.

Gode and Mohanram (2003) implementation of Ohlson and Juettner-Nauroth Model,
Rewm
Gode and Mohanram (2003), GM hereafter, estimate implied cost of equity

capital using the following implementation of Ohlson-Juettner model (Equation 7)below

FEPS
Roy =A+ \/AZ + (——= “1)(g2 (7 — 0.03)) (7
where,
A = 2 {(y— 003)+ Z;
02 =  short-term growth rate that equi&Slong-term growth forecast where

available and {(FEPS/ FEPS) — 1}when forecast is not available;
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DPS4 = Forecasted dividend per share for ytedr, calculated aBEPS.; times
yeart dividend payout ratio;

FEPS:1 = IBESanalyst one-year ahead earnings per share forecast;

rs = the risk-free rate, equal to the yield on ten year US treasury bond;

Rem = implied cost of equity capital as per GM model.

A major assumption of this model is that short-term growth gajelécays to

the risk-free rate minus three percent{(0.03) perpetually.

Claus and Thomas (2001) model

Claus and Thomas (2001) model, hereafter CT, is similar to the GLS model
except that it assumes that the abnormal earnings after five yearstgréong term
growth rate of (1 +,9 in perpetuity. Mathematically, the model can be stated as in

equation (8) below.

5

P, = by + Z [FEPS; — RCT(.bi—l)] + [FEPSs — Rer(ba)1(1 + gir) 8)
— (14 Rer)t (Rer — 9i)(X + Rer)®
where,
Rer = estimated cost of equity capital as per CT model,
Oit = long-term abnormal earnings growth rate beyond year five in future, equal

to ten-year US treasury bonds yield minus three percent.
FEPS, bandP are as defined earlier.
[FEPS — R1(bi.1)] represents the abnormal earnings for period
A major assumption for this model is that after year five in future, abnormal

earnings grow at a constant rate equal to the risk-free rate minupé¢nceat i; — 0.03).
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Easton (2004) modified PEG ratio method
Under this method, the implied cost of equity capital is estimated using Easton

(2004) modified PEG ratio model (Equation 9 below).

rope = \/FEPSZ—FEPS;:- (rpeg*DPS1) )
where,
Po = as defined earlier;
Reec = estimated cost of equity capital;
DPS = dividends per share for year 1 as defined earlier; and
FEPS = forecasted earnings per share in ye#s defined earlier.

Estimating this model requiré$€P$S to be greater thaREPS.

4.2 Model Specifications

Hypotheses 1 tests the effect of the cost of equity capital and the levehwdeg
disclosures given the probability of information-based trading. Specyfitéypothesis 1
states that when the probability of information-based trading is high, ¢a¢ives
association between between the cost of equity capital and the levellasuliss will be
stronger. The probability of informed tradingI) is measured using the EKO model.
The following three models are used to test hypothesis 1. Model 1.1 uses a subjective
measure of segment disclosurB®ECORIEbased on the segment disclosures provided
by the firm under SFAS 131 disclosures in 10-K filings. Model 1.2 uses an objective
measure of segment disclosurB$SAGQ based on the disaggregation of segment

disclosures of the firm as in Berger and Hann (2003). And Model 1.3 uses a measure
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(WORDS$ based on the number of words used in segment disclosures provided by the
firm under SFAS 131 disclosures. All these variables have been discussed in detail in

earlier sections.

11
Rit4+1) = Bo + B1LPIN; + B,SDSCORE;; + Z B Control_Variables;

n=3

+ B2 (LPIN;, * SDSCORE;,) + &;; (Model 1.1)

11
Riit+1) = Bo + B1LPIN; + B,DISAGG; + Z Bn Control_Variables;;

n=3

+ B12(LPIN;; * DISAGG;;) + €;¢ (Model 1.2)

11
Riit+1) = Bo + B1LPIN; + B,WORDS;; + Brn Control_Variables;;

n=3
+ B12(LPIN; * WORDS;;) + &3 (Model 1.3)
where,
R = cost of equity capital of firm for the yeat,

Control_Variables variables other than the level of segment disclosures
which may affect cost of equity (discussed in detail in
next section) of firm,

LPIN; = Variable indicating the natural log of the variaBl& as

calculated using EKO model for firmand

SDSCORE

Rank corresponding to the level of segment disclosures

based on variabIl8DINDEXfor firm i,
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DISAGG = Measure of the level of segment disclosures based on
segment information disaggregation for fir@s
discussed earlier,

WORDS$

Natural log of number of word${ORD$ used under
SFAS # 131 disclosures.

Hypothesis 2 tests the association between the cost of equity capital angethe |
of segment disclosures in the presence of managerial blockholdings. Asetiseadger,
managerial blockholding®NOBLOCK) is an indicator variable equal to 1 when
managerial blockholdings are present and equal to O in the absence of managerial

blockholdingsModel (2) is used to test Hypothesis 2.

11
Riit+1) = Bo + B1SDSCORE;; + B,NOBLOCK;; + BnControl_Variables;,

n=3
+ B12(SDSCORE;, * NOBLOCK;,) + &;; (Model 2)
where,
NOBLOCK = indicator variable with value equal to 1 if managerial blockholding(s)

is present and equal to O if there is no managerial blockholding for the
sample firm.
All other variables are same as defined earlier.
Hypothesis 3 tests hypotheses 1 and 2 together and tests the significance of the
three-way interaction between the level of segment disclosures, the pighubili
informed trade, and the managerial blockholding. In other words, hypothesis Bitests i
probability of informed trade and managerial blockholdings jointly affect theimegat

association between the cost of equity capital and the level of segment disclbkisres
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is tested using the following two models. Model (3.1) only tests the significanice of t
three-way interaction between the three variables of interest whilengrtbe two-way
interactions. Model (3.2) is an all encompassing model which tests the sigrefich
two-way as well as three-way interactions together. If the threamteraction is not
significant in Model (3.2), then Model (3.3) excludes the three-way interactionaliom
encompassing model. Model (3.3) tests the two-way interactions only between

SDSCORENALPIN, and betweeSDSCORENANOBLOCK

12
+ Z pn Control_Variables;,

n=4

+ By3(SDSCORE,, * LPIN;, x NOBLOCK;,) + &;; (Model 3.1)

12
+ Z Bn Control_Variables;; + $13(SDSCORE;; * LPIN;;)

n=4
+ B14(SDSCORE;, * MGR;;) + 15(SDSCORE;, * LPIN;, * NOBLOCK;,)

+ &t (Model 3.2)

Rigs1) = Boie + BiSDSCORE; + B,LPIN; + BsNOBLOCK;,

12
+ z Bn Control_Variables;; + $13(SDSCORE;; * LPIN;;)

n=4

+ B14(SDSCORE;, x NOBLOCK;,) + &;; (Model 3.3)
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All variables are the same as defined earlier.

4.3 Control variables

Based on prior literature, this study incorporates nine control variablenalyat
affect the association between the cost of equity capital and the disclosws®. The
variables are — firm size, returns on assets, market beta, market-to-bamkfvaguity

ratio, sales growth, firm leverage, analyst following, industry, and s&takn volatility.

4.3.1Firmsize

The proxy for firm siz€SIZE) is defined as the natural log of market value of
equity (Compustat item # 199 * # 25) at the end of fiscal year 2005. It captures the
differences in firm value between large and small firms. Prior relsdéeas documented a
lower cost of equity capital for larger firms (e.g. Botosan, 1997; Gebéiadlt 2001,
Botosan and Plumlee, 2002; Cheaztal, 2006). Therefore, a negative association

between the cost of equity capital Z&IZEis expected.

4.3.2 Return on assets

Return on asset®QA) is used as a proxy for firm performanB©Ais defined
as the ratio of income before extraordinary items (data item # 18) scaledllnst#ts
(data item # 6) of the firm at the end of fiscal year 2005. Firms with betterparice
tend to have lower cost of equity capital. TherefR®Ais expected to have a negative

association with the cost of equity capital.
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4.3.3 Market beta

Market betaBBETA) proxies for the market risk and is calculated from a market model
using daily stock returns over the 12 month period during 2005. Prior research has
documented a positive association between the cost of equity capital and market bet
(e.g. Botosan, 1997; Gebhasdtal, 2001; Chengt al, 2006). Firms with increased
market risk tend to have higher cost of equity capital. ThereB&€Ais expected to

have a positive coefficient.

4.3.4 Book-to-market ratio

Book-to-market ratiol(BM) controls for the growth opportunities of the firm.
LBMis measured as the natural log of the ratio of book value of equity (# 60) to market
value of equity (# 199 * # 25) at the end of fiscal year 2005. A bR corresponds to
fewer growth opportunities. Prior research reports that firms with fgvesvth
opportunities have higher cost of equity capital (e.g. Fama and French, 1995; Gebhardt

al., 2001; Chengt al, 2006). Hence,BM is expected to have a positive coefficient.

4.3.5 Sales growth

Sales growth§GQ is used as a second proxy of firm grov8ieis measured as
the mean of growth in sales (#12) during last two fiscal years (2004 and 200%). Fir
with higherSGare expected to have better growth opportunities and hence, lower cost of
equity capital. On the other hand Cheng et al. (2006) predict a positive association
between firm’s growth variable and the cost of equity capital. Thesefor prediction is

made regarding the associatiorS&with implied cost of equity capital.
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4.3.6 Firm leverage

Firm leveragel(EV) is measured as the ratio of debt (# 9 + # 34) to market value
of equity at the end of the fiscal year 2005. Cost of equity capital incredbaaatease
in leverage. Higher debt in capital structure (higher leverage) oifrthénidicates greater
credit risk of the firm thereby, increasing the cost of capital. Prioarelsdas found a
positive association between the cost of equity and leverage (e.g. Botosan, 1997;
Gebhardet al, 2001; Botosan and Plumlee, 2002). TherefoE/ is expected to have a

positive coefficient.

4.3.7 Analyst following

Analyst following FOLLOW) proxies for the information environment of the
firm. FOLLOWis an indicator variable with value equal to 1 when number of analysts
following the sample firm is greater than the median number of analylstwifud for all
sample firms during the year 2005 as per IBES analysts’ databask. iRiiormation
environment may affect its disclosure practices and the firm value. Fitmbetter
information environment are expected to have a lower cost of equity capitakbexfa
reduced information asymmetry. Therefdf@LLOWis expected to bear a negative

coefficient.

4.3.8 Industry

INDUSTRWariable is used in analysis to control for the industry effects on the

cost of equity capital. Firms in different industries may bear differehtstry-specific
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risks. Firms in low risk industries bear higher valuation than high risk industries.

INDUSTRYis measured as the three-digit SIC code of the firm.

4.3.9 Volatility of stock returns

Volatility of stock returns may affect the cost of equity (Bushee and 204)).
Higher volatility of stock returns corresponds to higher risk and thereby, insith@se
cost of equity capital. Therefor8 TDRETis expected to have a positive coefficient.
Volatility of stock returns$TDREY) is measured as the natural log of mean of the annual

standard deviation of daily stock returns over a period of five years using CR8&sdata

STDRET = log(mean_STDRET)
where,
mean_STDRET = >_,(standard deviation of returns for the year i)

The next chapter describes the sample and the data used for analysesestsl pres

the results of analyses.
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CHAPTER V

DATA AND RESEARCH FINDINGS

5.1 Sample and Data

The sample consists of December fiscal year end firms listed WSltkiring the
year 2005 that have all the required accounting and returns data needed frrastim
models in this study. Therefore, the initial sample includes firms listed on Catipust
annual database, the Center for Research in Security Prices (CR$Patdails file,
IBES detail database, and industry segment data available on Compustathy indust
segment file. Following Botosan (1997), firms in manufacturing industitbsSIC in
3312-3399, 3411-3499, 3511-3599, and 3610-3649 are included. This results in a sample
consisting of 101 firms for the year 2005. As a result of missing data for estrfai
implied cost of equity capital, the final sample consists of 84 firms. Impliddtesguity
capital is calculated using 5 different measures as discussed in AWaftercontrol the
endogeneity in the analysis, there is one period lag between dependent and independent
variables. Thus, implied cost of equity is estimated for the year 2006 while all the
independent variables are calculated based on the data for the fiscal yedh2005.
sample period is chosen to conduct the study during post-SFAS-131, post RegFD, and
post-SOX period. Data for the study are obtained from Compustat Annual, Compustat

Industrial Segment, CRSP, IBES, and Edgaronline databases.
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Table 1 provides the distribution of all the variables used in analysis. Comparing
ReLs Rowm, Ret, andRegg, reveals thaRgy (mean value approximately 11%) aRékc
(mean value approximately 12%) estimate the implied cost of equity daigitelr than
RsLs (mean value approximately 8%) alRgr (mean value approximately 9%). The mean
value of implied cost of equity based on arithmetic mean of the four meaRurgss
approximately 10%. An average firm haSRSCORBf 0.83. MearDISAGGvalue is
1.38 and mean value WWORDSs 6.26. An average firm has a 14.3% probability of
informed trading based on the EKO model. This corresponds to a mean value of -2.048
for the variabldPIN. An average firm earns 7.5% return on its assets and has a sales
growth approximately equal to 23%. Market risk of an average firm is 1.43 as gteasur
by BETA An average firm has a book to market value rati®M)of -1.01. An average
firm has approximately 23% debt to market value of equity and approximatel{y8tana
following the firm. Median number of analysts following a firm is 6. Mean stock

volatility (STDREY over a five year period is -3.64 for an average firm.

Table 2 below provides Pearson and Spearman rank correlation coefficients
between five different measures of implied cost of equity capital. Pears@tation
method uses raw data while Spearman correlation (nonparametric) metbodnkse
All the correlations are significant at 1% level. All four alternativesuees of implied
cost of equity capital are strongly (more than 66%) and significantly (@Vess than
0.01) correlated to the average measRigd). Correlation oRg s with Rey andRpeg IS
less than 50 percent while all other correlations are stronger and greatg tharcent.

VariableRaycis used for further analyses as an estimate of implied cost of equityl.capita
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Comparative results using other alternatives are provided and discussed whereve
necessary but the main results of the study are concluded baRgg:@s a measure of

implied cost of equity capital.

Table 3 shows correlation coefficients (both Pearson and Spearman) between
different explanatory variables used in the analyses in this study. This @e
discussed based on Pearson correlation coefficients, though the Spearman correlation
results are also consistent. There is a large and significant correlatbbd®between
size of the firm $1ZE and the probability of informed tradeRIN) confirming the
results from prior research that larger firms have lower probability of irfoombased
trading (Easlet al, 2002).LPIN is positively and significantly correlated (0.27) with
LBM indicating that firms with lower growth opportunities tend to have a higher
probability of informed trading. There is significant negative correlati@31) between
LPIN andFOLLOWconfirming that firms with better information environment have a
lower probability of informed trading. There is a significant positive cdrogld0.29)
betweerLPIN andNOBLOCKIndicating that presence of higher managerial
blockholdings results in increased probability of informed trade. It is notewddhypm
one hand, managerial blockholdings increase the information asymmetry among the
shareholders (current as well as future) by increasing the probabilitioahation-based
trading while on the other hand, it reduces the information asymmetry between rmanage
(agent$ and shareholders\nerg by aligning their interests. There is a significant
negative correlation betwe@&iZEandLBM (-0.21) confirming that smaller (larger) firms

have fewer (higher) growth opportunities. There is a significantly largéymosi
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correlation (0.64) betweedlZEandFOLLOW confirming the results from prior research
that larger firms tend to have a larger analyst follwing. A significantlitiges

correlation (0.38) betweedlZEandSDSCOREnNdicates that larger firms tend to have a
higher level of segment disclosures. Smaller firms tend to have a higheityadétil

stock returns as indicated by a significantly negative correlation (-0.46¢&eSIZE
andSTDRET Sample firms with higher returns on ass&©®A4) are significantly and
negatively correlated tbBM (-0.31) and_EV (-0.55) indicating that firms with better
returns have higher valuation in a market and have lower debt in their capitalrstruc
There is a significantly large positive correlation (0.32) betvBfenAandSTDRET
indicating that riskier firms have a higher volatility of stock returnsr&isea significant
negative correlation (-0.21) betweSiiDRETandFOLLOW.indicating that firms with
better analyst following have lesser volatility of stock returns and tend esbesky. A
significant negative correlation (-0.30) betwe&DSCOREINASTDRETindicates that
firms with a higher level of segment disclosures have lesser volatilgipok returns and
tend be less risky. A significant negative correlation (0.38) betN&BLOCKandSIZE
indicates that larger firms tend to have low (or no) managerial blockholdings Wwith
managerial blockholdings tend to attract lesser number of analysts aseddigat

significant negative correlation betwel®BLOCKandFOLLOW(-0.32).

Table 4 shows correlation coefficients for all five alternatives ofiedpost of
equity capital with all the explanatory variables used in the study. Note that the
correlation coefficient between the implied cost of equity capital and the lesegofent

disclosures, as measured®PSCOREIs negative (except fdks 9. The results are
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consistent foDISAGGandWORDSas a measure of the level of segment disclosures.
The correlation coefficients are significant only Ry as the measure of implied cost
of equity capital. There is a strong positive correlation (greater than 29%)Nfwith
Rave Rer, andRegg indicating that firms with a higher probability of informed trade have
higher implied cost of equity capital. Though insignificanRy, sandRgy are also
positively correlated taPIN. There is significant and strong negative correlatioBIdE
with Rave, Ret, andReec. SIZEis also negatively (insignificantly) correlated wiRg, s
andRgwm. This indicates that larger firms have lower cost of equity capital. &igil
there is a strong negative correlation between implied cost of equity capitagturn on
assets. There is a positive correlation (significanRipg andRc1) between implied cost
of equity capital andlBM confirming the results from prior research that firms with
fewer growth opportunities have higher cost of equity capital. Firms with hegheunt
of debt in their capital structure have higher cost of equity capital astedliog a strong
positive correlation between the cost of equity capital alternatRigs, Rom, Ret, and
Reec) andLEV. Similarly riskier firms with higher volatility of stock returns haveleg
cost of equity capital as indicated by a strong positive correlation be