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Abstract

Firms’ Financial Flexibility and the Profitability of Style Investing
By: Viet Nga Cao

This thesis examines how firms’ financial flexibili affects the
profitability of three of the most commonly usedlstinvesting strategies. They
are the value-growth trading strategy (going lomgsbocks with high Book-to-
Market ratio and short on stocks with low Book-t@ilidet ratio), the momentum
trading strategy (going long on stocks that hawéopmed well and short on stocks
that have performed poorly recently), and the asribased trading strategy

(going long on stocks with low accruals and sharstwcks with high accruals).

The findings suggest the value premium exists wdwttrolling for risks
using the Fama and French three factor model. Hewétvis explained when the
risk factors are conditioned on firms’ investmemeversibility and the business
cycle. Next, the momentum profit can be explaingd(d) adjusting returns for
risks using the Fama and French model that is toned on firms’ financial
constraints and the business cycle, and (b) acicaufdr the interaction between
the momentum profit and firms’ investments beyohe tisk-return relationship.
Finally, the accruals based trading strategy istrsescessful at the two ends of the
financial inflexibility spectrum, supporting botm &xplanation based on the risk-
return relationship and an explanation based on daering theory. When

controlling for the cyclicality in stock return$ie strategy ceases to be profitable.

The results suggest that the understanding of catpoinvestment
decisions can help improve the understanding afirexs markets and portfolio
investment strategies. There are a few lessonsirkastors can learn from the
findings of this thesis. Value-growth investors sldofocus on value and growth
firms with high investment irreversibility gap. M@mtum investors should pursue
the trading strategy among firms with high finahc@nstraints and during
economic upturns. They could also benefit from fagrtheir portfolio from past
winners and past losers with high investment gapstuals based investors would
benefit from pursuing the strategy among firms whiijh investment and financing

flexibility and during economic upturns.
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Chapter 1 - Introduction



The first philosophical discussion about categbiosa starts in
“Categories® by Aristotle (B.C. 384 — 322). In the context bétfinancial markets,
categorisation of financial instruments is partelyl useful as it helps investors
process the huge amount of information availableemmasily. Investors view
assets in groups such as stocks with small cagatadn and large capitalisation,
value stocks and growth stocks. The expectatistank returns depends on which

category the stock is classified into.

According to Barberis and Shleifer (2003), clasadyassets into groups
and allocating funds across the groups is a popalgroach in portfolio
management. The asset groups can be referred stylas and the allocation
process, style investing. Barberis and ShleiferO80concede that a new
investment style can emerge due to two drivers(@efinancial innovations, and
(b) the discovery that a particular group of sé¢@sican generate superior returns.
The focus of this thesis is on the second charnmelthe discovery of a style’'s

outperformance.

A style can become out of favéwhen the market becomes more efficient
with regards to that particular style. Along thisel, Schwert (2003) suggests that it

happens due to more active practitioners pursuigg investment strategies to

! http://www.gutenberg.org/files/2412/2412-h/2412ttmh Accessed on 12 September
2010.

2 According to Barberis and Shleifer (2003), a stylisappears when it has poor

performance for a long time. The poor performangghtrbe due to the deterioration of the
fundamentals, for example the poor performancehefrailroad companies which might
partially explain why railroad bonds became oufasfour in the early 2 century, or the
current subprime mortgage crisis might render namggbacked securities less attractive to
investors. When a style disappears in this ways inore likely to initially arise due to

financial innovations.



exploit the anomalies that have been discoveredpadished. Alternatively, a
style might disappear as the studies originallyutieenting it use biased samples.
Schwert (2003) reports several anomalies which Hmeme weaker since the
publication of the papers that discovered them. Bagberis and Shleifer (2003)
and the Mullainathan (2002) models on how investmstyles appear and
disappear have several predictions that are censistith the existing empirical

evidence.

Investment styles have been playing important rotes industry
practitioners. The fund management industry haseldped a preference for
“specialty” managers who focus on an asset class single balanced manager
(Bailey and Arnot, 1986). According to Bogle (20G516), the “middle-of-the-
road” funds in diversified blue chips companied tlegembled the volatility of the
whole stock market once dominated the equity mufwadls in 1945. They have
now been taken over by funds specialised in diffesgyles. Finally, Kumar (2006)
and Froot and Teo (2008) document that styles dridevidual and institutional

investors’ trades.

The popularity of style investing can be tracedkbtacthe importance of
the portfolio allocation decision. Brinson et @986) suggest that 93.6% of the
actual variation in returns of a typical institutéd investor can be attributed to the
asset mix. The remaining variation of less thanig%ue to other factors such as
the skills of investment managers and market timingestment styles are useful
as they help simplify the portfolio allocation pess. Managers that do not adhere

to their designated styles will expose a portf@abounnecessary risks (Gallo and



Lockwood, 1997 In addition, being specialised in a particuladesthelps fund
managers save the cost of gathering informationutalidividual securities
(Sharpe, 1987). A fund manager can save cost ligingi its financial analysts’

comparative advantages and enjoy the economiezte.s

Furthermore, because of the demand for specialfsed managers,
investment styles have become a useful tool fordfumanagers’ marketing
activities. According to Crongvist (2006), fund ragers’ advertising activities
affect investors’ portfolio choice towards activeamagement and hot sectors.
Investment styles also help evaluate the performahspecialised fund managers.
To help with identifying the true styles of a funthnager beyond any marketing
material, and to determine the appropriate benckepa®harpe (1988, 1992)
develops style analysis, a simple technique totifyea fund manager’'s styles.
Based on the styles identified, a benchmark cancdestructed using the
appropriate style indices and weights. The distafioen the fund manager’'s
performance and the benchmark would reflect the gms skill. Sharpe’s
technique has gained popularity in the late 199@std its efficiency and accuracy
in determining the combination of styles that adumanager pursues (Hardy,

2003).

This thesis investigates whether certain style dadsmding strategies are
profitable. Of several trading strategies desigtedollow different investment

styles, this thesis examines the profitability lo¢ tvalue-growth, the momentum,

® However, investment styles can sometimes causallotation of funds. Both models of
Barberis and Shleifer (2003) and Mullainathan (90®2dict that investment styles cause
too much co-movement within a style and too litttemovement across styles and these

co-movements might not necessarily be supportddigamentals.



and the accruals based trading strategies. The #iyées are chosen due to their
popularity and profitability robustness. Value agdwth are known in the
investing public as the most popular styles. Momentand accruals styles are
known in the market efficiency literature as getiagathe most robust profits
(Fama and French, 2008). Furthermore, this thesigestigates how the
profitability of these strategies is affected b #xtent to which firms can adjust

their investments and get access to financing.

Research into the profitability of these style lb$eading strategies is
meaningful to industry practitioners. Dupleich &t(2010) analyse the exposures
of hedge funds between 1995 and 2008 using theeagaluwth, momentum and
accruals styles. The value-growth and the momensiyfes turn out to be
dominant but not the accruals style. Similarly, édial. (2008) report that very few
mutual funds employ the accruals based tradingesfya By contrast, Green et al.
(2009) suggest that the accruals style is actidelgloyed among hedge funds.
Trammel (2010) points out that the industry pramtiers’ interest in the accruals
based trading strategy goes further than its @dafity. They are interested in
whether the success of the trading strategy is tduearnings manipulation or
future growth of firms with high accruals. Such amderstanding of accruals is
important in determining a firm’s intrinsic valuea—central task of an investment

analyst.



1.1. The Trading Strategies and the Research

Motivations

Although the profitability of the value-growth, memium, and accruals
based trading strategies is well researched aneows studies have attempted to
explain possible sources of the gains from thesding strategies but their success
has been limited. This section provides a snapsimothe existing literature,
highlights the gaps, and the potential contribigiohthe thesis towards examining

and testing the success of the aforementionechtyasdrategies.

1.2.1. The Value-Growth Trading Strategy

Value and growth are known to the investing puldi early as the
beginning of the 20 century. According to Graham and Dodd (1940, reed in
2009, p.61), during the period after the World Wap to the market peak during
1927 — 1929, investors pursued the “new era” imaest theory that favours stocks
with high growth, orgrowth stocks. Graham and Dodd’s classic work “Security
Analysis” is often referred to as the first compebive support for investment in
value stocks (Klarman, 2009). Value style has since became of the most

important investment styles.

Subsequent academic studies tend to simplify theniien of value
(growth) stocks down to stocks of firms with higbw) ratios of fundamentals to
price. They study the profitability of the valueswith trading strategy, i.e. the
strategy that goes long in value stocks and shagtowth stocks. The information

needed to pursue this strategy is historical andli@uin the language of the



efficient market hypothesis, the success of thaiergkowth trading strategy

violates the semi-strong form market efficiencynéethe value anomaly.

The empirical evidence on the success of the vaglaesh trading strategy
starts in the U.S. markets with Graham and Dod@41%eprinted in 1940, 2009).
It is subsequently examined in Basu (1977), Litazgbr and Ramaswamy (1979),
Rosenberg et al. (1985), Fama and French (199a)lL.akonishok et al. (1994), to
name a few. It is also widely documented in sevenarkets with different
accounting practices. Chan et al. (1991) documieait the value-growth trading
strategy is profitable in the Japanese market thel8 year period from 1971 to
1988. Subsequently, Capaul et al. (1993) report pitaditability of the value-
growth trading strategy (here after the value puemiin six developed markets
including Japan over the 12-year period from 19811992. Fama and French
(1998) extend the investigation to several inteomal markets over an extended
period of 20 years from 1975 to 1995. They findt thalue stocks outperform

growth stocks in thirteen markets, including botiveloped and emerging markets.

Lakonishok et al. (1994) argue that the value puemis the result of the
error-in-expectation as investors rely too heawifypast returns when forecasting
future returns. The literature also suggests thatvalue premium could arise due
to information asymmetry, divergence of opinionsl/an short sale constraints.
Given that growth stocks are often followed momsely by analysts, while value
stocks are often unpopular stocks (Ibbotson angeRi&997), value investors are
compensated for bearing the extra costs and riskstd the higher degree of
information asymmetry (Bhardwaj and Brooks, 1998)addition, Doukas et al.

(2004) advocate that divergence of opinions issk factor, and value (growth)



firms have positive (negative) and significant igméficant) coefficient on this
factor in the augmented Carhart (1997) model. Bin#here is evidence that the
value premium is more pronounced in the presencharft sale constraints (Ali et

al., 2003, and Nagel, 2005).

The most often cited and risk based explanatiortifervalue premium is
the relative distress of value and growth stoclsn& and French (1995) suggest
that the high Book-to-Market ratio of value stodkgnals persistent poor earnings
whereas the low Book-to-Market ratio of growth &ignals persistent strong
earnings. However, Dichev (1998) finds that thatiehship between value firms
and the bankruptcy risk is not a monotonic onetimgsioubt on the distress risk as

an explanation for the value premium.

A turning point in the search for a rational ex@iaon for the value
premium comes from the pioneering work of Berk let(#999). This study links
the expected stock returns with firms’ investmectivities. This paper lays the
foundation for the theoretical models of Zhang &0Cooper (2006) and Carlson
et al. (2004) in explaining the value premium. e Zhang (2005) model, firms
face higher costs in cutting their production céyathan in expanding it Value
firms are burdened with more unproductive capitatlss. In bad times they will
face more difficulty in cutting their capital staclcompared to growth firms.
Consequently, value stocks have less flexibility dorvive in the adverse

environment during the bad state of the businesdecyTogether with the

4 The difference in the costs is due to the extentvhich firms’ investments can be

reversible, i.e. the degree of investment irrelity.



countercyclical price of risk, this process atttémithe difference in the returns of

value and growth stocks to the difference in risks.

In the Cooper (2006) model, when a firm has expeed adverse shocks
to its productivity, if the capital investment &rdjely irreversible, the book value of
the firm's assets remains fairly constant. As therkat value of this firm falls, its
Book-to-Market ratio rises. Value firms with higlo&k-to-Market ratios are more
sensitive to the shocks to the aggregate produgctiiihey can benefit from
positive aggregate shocks because with their agigtkcess capacity, they do not
need to undertake any costly new investment tooéxgie opportunities during
economic upturns. On the other hand, growth firmth ilow Book-to-Market
ratios would need to undertake costly investmeriully benefit from the positive
aggregate shocks. Compared to value firms, growthsfwould have lower
systematic risks because they do not co-move mukthtiae business cycle during

economic upturns.

In the Carlson et al. (2004) model, a firm's inveshts may result in
higher operating leverage through long term commiitts such as the fixed
operating costs of a larger plant, labour contcachmitments and commitments to
suppliers. Furthermore, when demand for a firm'sdpct decreases, the firm's
future operating profits are lower, leading to sdo equity value relative to its
capital stocks. If the fixed operating costs arepprtional to the capital stocks, it
translates into higher operating leverage, or higlystematic risks. If the book
value of equity is considered as a proxy for thm's capital stocks, the Book-to-

Market ratio would describe the operating leveragmponent of a firm's risks.



Thus, value firms with higher Book-to-Market ratiase riskier and earn higher

expected returns than growth firms with lower Baokvlarket ratios.

The aforementioned theoretical models share a comimature, i.e. the
value premium can be explained by how easily firas flexibly adjust their
physical capital investments in response to aggeegfzocks. Empirical tests on the
relationship between a firm’s physical investmeaisl the value premium are
limited so far. Anderson and Garcia Feijo (20063woent that value and growth
firms have different capital expenditure levels.eifhresults, although shedding
light on the value and growth firms’ investment &elours, cannot be considered
as the direct evidence on the effect of (in)fldiileis in firms’ investments as
articulated in the three aforementioned theoreticatlels in explaining the value

premium.

Gulen et al. (2008) report that the expected vatemmium exhibits a
counter-cyclical behaviour. Also, there is a systt difference in firms’
investment and financing flexibility between valaed growth stocks. Moreover,
firms’ inflexibility positively affects their cosbf equity capital. This thesis takes
the work of Gulen et al. (2008) a step further pralvides evidence on whether the
success of the value-growth trading strategy camxptained by the firm level
flexibility. In addition, this thesis uses a mommprehensive and improved set of
variables to describe investment flexibility. Margecifically this is the first study,
to the author’s knowledge, that provides empir@atience on the implications of

investment flexibility on the success of the vafirewth trading strategy.

Furthermore, this thesis considers the interacti@tween investment

flexibility and the states of the economy, a caticomponent in all the theoretical
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models of Zhang (2005), Carlson et al. (2004) aadpér (2006). Finally, Caggese
(2007) suggests that financial constraints, whiekcdbe the ability of firms to
mobilise funds, can interact with investment irmsiglity to influence firms’
investments. Hence, this thesis provides evidemcettether financial constraints
affects the success of the value-growth tradingtesly directly through its
influence on the risk profiles of value and grouitims, or indirectly through its
influence on the relationship between firms’ invesit irreversibility and their

investment activities.

1.2.2. The Momentum Trading Strategy

The next strategy to be examined is based on tlo& grice momentum, a
popular technical analysis tool. In the acadentedture, the first evidence on the
profitability of the momentum trading strategy, itke strategy to buy past winners
and sell past losers, was documented in Levy (19BBwever, Jensen and
Benington (1970) report that the strategy is ndteoghan a simple buy-and-hold
one. Over 20 years later, Jegadeesh and Titmar3)Yl@¥isit the stock price
momentum phenomenon. They report that winner (Jostocks, i.e. those
performing well (badly) in the last six to twelveonths, will continue to perform
well (badly) in the following six to twelve month$he return to the momentum
trading strategy (here after the momentum proféhrot be explained by the
CAPM related risk (Jegadeesh and Titman, 1993}herFama and French three
factor model (Fama and French, 1993, 1996). Inlémguage of the efficient
market hypothesis, the success of such a simplingatrategy based purely on
past stock returns violates the weak form markitiehcy, hence the momentum

anomaly.
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The momentum trading strategy also proves to bastbbprofitable over
time and across the markets. According to Rouwesth@998, 1999), the
momentum profit also exists in several developed emerging markets outside
the US. Jegadeesh and Titman (2001) update theragdreported in their 1993
article. The momentum profit in the U.S. markepdssitive and significant during
the nine years following the period originally exaed in Jegadeesh and Titman
(1993). More importantly, its economic significaraéring the extended period is
comparable to that during the period in the origistudy. Known as the
momentum anomaly in the market efficiency literaflit is the most robust one
among several anomalies examined in Fama and Fr&@d8). Grundy and
Martin (2001) report that the momentum profit exiist several sub-periods back to

1926.

To explain the momentum profit, Daniel et al. (1pp8pose a model in
which investors are overconfident about their pevgignals and subject to the self-
attribution bias, i.e. attributing success to tlmim competence and failure to bad
luck. As more public information is released, thef-attribution bias causes
investors to continue to be overconfident and oeact to their private
information, causing stock price momentum. Barbetial. (1998) and Hong and
Stein (1999) attribute the momentum to investor anrrdaction to news. In
Barberis et al. (1998), under-reaction is due te&tor conservatism, whereas in
Hong and Stein (1999) it is due to the gradualdifin of news. Grinblatt and Han
(2005) attribute the momentum profit to the disposieffect, i.e. the tendency that
investor “hold on to their losing stocks too longdasell their winners too soon” (p.

312).

12



Fama and French (1996) concede that their thretrfanodel cannot
explain the momentum profit. Chordia and Shivakuif802) document that the
momentum profit varies across the business cy&leositive and significant during
expansions and turns insignificant during contoati They suggest that the
momentum profit is linked to the common factorshie macro economy. However,
Griffin et al. (2003) find that the momentum prafitseveral international markets
is positive and significant in both economic uptuamd downturns, challenging the

view® in Chordia and Shivakumar (2002).

A few studies examine whether the momentum preifit be explained by
firms’ investments. The Berk et al. (1999) modehew calibrated with realistic
project life and depreciation parameters, genemafgssitive momentum profit for
a period of five years, more persistent than the arserved empirically in several
studies. Despite this mismatch, the Berk et al99)9nodel embarks a promising
direction into the relationship between firms’ istment activities and the
momentum profit. Similar to the Berk et al. (1998pdel, the Johnson (2002)
model on firms’ growth related risk, when calibdtegenerates too persistent
momentum profits. Empirically, Liu and Zhang (20@B)cument that half of the
momentum profit can be explained by the growth resle proxied by the growth

rate of industrial production.

® Lakonishok et al. (1994), Petkova and Zhang (208B) Lettau and Ludvigson (2001)
argue that the necessary condition for the valeenprm to be driven by risks is that value
stocks outperform growth stocks in good states anderperform in bad states of the
business cycle. By the same token, Griffin et 2008) argue that the necessary condition
for the momentum profit to be driven by risks iattit is positive during economic upturns
and negative during downturns. Hence, they condbde the momentum profit is not
driven by macroeconomic risks, given the evidernicthe momentum profit in both states

of the business cycle.
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In a related line of research, Morck et al. (199@)vide a comprehensive
analysis on different channels through which stpcikces could affect firms’
investments. Recent studies extend the eviden®miok et al. (1990). In Baker et
al. (2003), equity dependent firms, i.e. firms thatd to rely on external equities
to finance their investments, would under-invesewkheir stocks are undervalued.
Such firms would have to issue equities at a poelew the fundamental value to
finance for all the profitable investments in thigghine. In Polk and Sapienza
(2009), if stocks are overpriced according to theetisting level of investments,
managers who hold a short term view might investhfr to cater investors’
sentiment and maintain the recent stock price tr&@akke and Whited (2010)
support the proposition that stock prices contaivape information that managers
use when making investment decisions, particulatyjong less financially
constrained firms. On the other hand, Ovtchinnikanvd McConnell (2009)
concede that increasing stock prices reflect thétebequality of growth

opportunities.

In short, the literature suggests that firms’ iriwe@nts are related to their
risks, which might predict future stock returns. tha other hand, stock prices are
likely to influence firms’ investments. Hence, & possible that past stock prices
are related to future stock prices through firmgrent investments. The research
into the relationship between stock price momentumd firms’ investments is
limited mainly to the theoretical works of Berkat (1999) and Johnson (2002),
and the empirical work of Liu and Zhang (2008). Woof these studies fully
explains the momentum profit pattern observed éngkisting literature. There is a
gap to extend this research direction in lighthaf tecent studies on stock prices

and firms’ investments. This thesis aims to fill inis gap by extending the
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understanding on whether the momentum profit caexpéained by the investment
patterns of past winners and past losers. It dauties to the understanding of the
relationship between corporate policy decisions #red stock price momentum.
The explanations for the momentum profit suggestedhis thesis can help

reconcile several findings documented in the liteea

This thesis suggests a new explanation, to theodatknowledge, for the
momentum profit based on the concept of the creditiplier effect of Kiyotaki
and Moor (1997) and the conjecture of Ovtchinnilemd McConnell (2009). The
latter study concedes that higher stock priceecefihe better quality of growth
opportunities. Hence, past winners would investartbhan past losers because they
have better investment opportunities. Accordingiethn and Lee (2009), among
financially constrained firms, those with highebteapacity are more exposed to
the credit multiplier effect, and this exposure psiced. Therefore, among
financially constrained firms, past winners are enaxposed to the credit

multiplier effect, are riskier and have higher estpd returns than past losers.

This thesis also extends the literature on the maisyy of past winners and
past losers by attributing it to investors’ intexation of their investments. Along
this line, this thesis argues that the equity issaachannel in Baker et al. (2003)
would suggest past winners invest more than pastd$o This is because they can
issue more overpriced shares to finance their tmests that would not otherwise
be undertaken. As investors welcome the new effidievestments, past winners
might be further mispriced, and the return contiimme might be maintained.
Alternatively, along the lines of Polk and Sapie(2@09), if past winners and past

losers are mispriced due to investors misjudgirartmvestments, past winners
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might continue to invest to maintain their upwarat® movement, hence the return

continuation.

1.2.3. The Accruals based Trading Strategy

Finally, this thesis examines the success of tleuats based trading
strategy, (the strategy of buying stocks that Hawe accruals and selling stocks
that have high accruals) in generating excessnetlfirst documented in Sloan
(1996), this strategy is reported to generate pesind significant returns that
cannot be explained by the CAPM related risk. Similo the value trading
strategy, the accruals based trading strategy tiseshistorical and public
information. In the language of the efficient mdrkgpothesis, the success of the
accruals based trading strategy violates the s&omng form market efficiency,

hence the accruals anomaly.

The evidence for the profitability of the accrubbsed trading strategy is
mixed in the international market. Pincus et al00@ report that among 20
developed countries the return to the accrualsthmading strategy (here after the
accruals premium) is significant only in the USg tH.K., Canada and Australia.
On the other hand, La Fond (2005) reports thatatteeuals premium is a global
phenomenon, given its significance in 15 out od&éveloped countries. Known as
the accruals anomaly in the market efficiency &itere, it is one of the most robust
anomalies examined in Fama and French (2008). AdthaGreen et al. (2009)
claim that the accruals premium has disappear#teitast few years, other authors
such as Wu et al. (2010), Gerard et al. (2009)nhafvand Petrovits (2009), and Al
and Gurun (2009) show its time varying charactershd suggest that it is likely

to reemerge in the future.
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Sloan (1996) first explains the return to the aatsiased trading strategy
with the functional fixation hypothesis. In his lotpesis investors are irrational
and ignore the difference in the persistence oh dassed versus accrual based
earnings when making their earnings forecasts. hssdash based earnings are
more persistent than the accrual based earningajas are mispriced. Firms with

high accruals are overpriced whereas those withalowwuals are underpriced.

Some studies attribute the accruals premium tostaveirrationality in
understanding firm growth. Fairfield et al. (20G8yue that accruals contribute to
both the overall growth of a firm through net opigrg assets, and its profitability.
As investors fail to recognise that the associati@ween growth and future
profitability is weaker than that between curreatnings and future profitability,

firms with high (low) accruals are overpriced (urmteced).

Other studies attribute the accruals premium tobdleaviours of firms’
managers. Richardson et al. (2006) suggest thatitteeence in the persistence of
the cash based and accruals based earnings is odumamnagers’ earnings
manipulation. Alternatively, Kothari et al. (2008uggest that the mispricing of
accruals might be due to managers of overpricadsfidistorting earnings upwards

to nurture investors’ expectations.

Wei and Xie (2008) suggest that managers genuirsdgumulate
inventories and other working capital items to @pate high future growth, and
make errors in extrapolating past high growth ihi@ future. This explanation can
account for the return predictability of both aadsuand fixed capital investments.
However, Chan et al. (2006) argue that if the aasrgpremium is driven by

changes in the business conditions, then it shbeldroughly uniform across
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accrual components and industries. They reporttiepredictability of accounts
receivable and inventories are different, and tkerwals premium varies in

different industries.

Some studies seek to explain the accruals premiuthérelative distress
risk. According to Khan (2008), firms with low acels possess the characteristics
of distress stocks such as negative earnings, lbighrage, low sales growth, and
high bankruptcy risks. Ng (2005) also reports tfiatress risks affect the accruals
premium and controlling for distress risks lowdrs premium. On the other hand,
Wu et al. (2010) argue that the discount hypothesjdains the accruals premium.
When the discount rate is lower, more investmemijegts become profitable,
hence firms would invest in presumably both fixegbitals and working capitals.
Furthermore, lower discount rates mean lower exgeceturns going forward.
Hence, to the extent that accruals reflect workaagital investments, higher

accruals are followed by lower expected stock retur

The existing literature on the accruals premiunvdsaseveral gaps to be
filled. Firstly, given the evidence in Wei and Xi@008) that the return
predictability of accruals is related to but nobsumed by the return predictability
of fixed capital investments, there should be acgss by which changes in
working capital investments are dependent on chaimgéixed capital investments
but the relationship is not a monotonic one. Thplication of such a process on
the accruals premium has yet to be discussed ititénature. This thesis extends
the work of Wei and Xie (2008) to examine the irogtion of such a process on

the accruals premium.
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Secondly, Wu et al. (2010) suggest that the acsrpatmium should
follow the business cycle pattérmiven that (a) the accruals based trading styateg
shares some common characteristics with the vaiomt trading strategy (Desai
et al., 2004), (b) both are related to firms’ invesnts, and (c) the value premium
is cyclical mainly due to firms’' investment irregdility (Zhang, 2005). This
thesis extends the work of Wu et al. (2010) to exanhow the accruals premium
varies across the business cycle due to the fatergified in Zhang (2005) as

driving the value premium cyclical.

Thirdly, the explanation for the accruals premiumnKiothari et al. (2006)
rely on the initial overvaluation of stocks and mgements’ subsequent
investments to maintain the overvaluation. Giveat 8tocks are more likely to be
overvalued when the sentiment is high, and managemare more likely to
purposely invest to cater for this sentiment (Patki Sapienza, 2009), this thesis
extends the work of Kothari et al. (2006) to exaenivhether an explanation for the
accruals premium based on the catering theory walghl predict that the premium

varies with the investor sentiment cycle

Finally, the accruals premium is predicted to vaygtematically, either
with the business cycle pattern (Wu et al., 2010ith the investor sentiment
cycle (conjectured in this thesis). To evaluateithportance of the cyclicality of
the accruals premium, this thesis is the first xangine whether the accruals

premium exists after removing the cyclical compdnef returns. Such an

®j.e. the systematic variation across the periddssonomic upturns and downturns, which
correspond to the expansion and contraction of @odmnactivities respectively.

"i.e. the systematic variation across the periddsgh and low investor sentiment.
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understanding would benefit investors who atteropéstploit the accruals based

trading strategy.

1.2. The Research Questions, Findings, and

Implications

1.2.1. The Research Questions

This thesis aims to fill in the gaps identified rfrothe literature by
investigating how the information on firms’ invegms can help explain the
profitability of the value-growth, momentum and a@is based trading strategies.
The two related research questions that this tlaeklsesses are:

(1) can the value-growth, momentum, and accruals basading

strategies generate positive and significant ptofibvestors? and

(2) how firms’ investment and financing flexibility &€t the profitability

of these trading strategies?

This research extends our understanding on howd#uisions of firm
management can affect the profitability of investarading strategies in the stock
market. Furthermore, answers to the second questaid help the investors who
pursue these trading strategies improve their adaifity. The investigation in each
of the three trading strategies, i.e. the valuemtfipmomentum, and accruals based
trading strategies, would also contributes to thterdture specific to these
strategies. The hypotheses about the financialiléyx and the profitability of the
value-growth trading strategy are discussed ini@ecR.3 (p. 52), of the
momentum trading strategy, section 3.3 (p. 146}, @frthe accruals based trading

strategy, section 4.3 (p. 228).
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1.2.2. The Main Findings

This thesis supports the conjecture that investriengversibility is
relevant to the success of the value-growth tradirategy. While this evidence is
closely related to the model in Zhang (2005), iaiso broadly consistent with
Cooper (2006) and Carlson et al. (2004). Firmsafiicial constraints affect the
profitability of the value-growth trading stratedfgrough their influence on the
relationship between investment irreversibility ahd value premium. The value
premium can be explained by the Fama and Frenele flactor model conditioned

on financial constraints, investment irreversilgilind the business cycle.

Next, this thesis finds that the success of thenermdum trading strategy
can be explained by a combination of the explanatlmased on Ovtchinnikov and
McConnell (2009), Baker et al. (2003), and Polk &aghienza (2009). Past winners
invest more than past losers, and the investmemtigdigher during economic
upturns. The momentum profit is only positive amghgicant among firms with
high financial constraints. It can be explained &) adjusting returns for risks
using the Fama and French three factor model dondill on the financial
constraints and the business variables, and (bddopunting for the interaction
between the momentum profit and firms’ investmeats suggested in the

explanations based on Baker et al. (2003) and &alkSapienza (2009).

Finally, this thesis finds that the accruals basading strategy is most
successful at the two ends of the inflexibility sfpem. The pronounced accruals
premium among firms with high investment and finagdnflexibility support the
explanation advocated in Wu et al. (2010) thataberuals premium is due to the

difference in risks between firms with high and laacruals. The evidence at the
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low end supports the explanation based on Polk Sapienza (2009) that the
accruals premium is due to investors mispricingm&r working capital

investments. The accruals premium is also more quaced during economic
upturns among firms at the high end. These pattarasconcentrated in the
manufacturing industries, to which the investmerd financing environments are
crucial. When controlling for the cyclicality inastk returns, the accruals premium

ceases to exist, suggesting that wrong timing cahiovestors dearly.

1.2.3. The Implications of the Findings

This thesis reports that the sources of the piufita of the trading
strategies can be traced back to a risk-returtioakhip based on the fundamental
information about the firm and the economy. In tbentext of the market
efficiency literature, the market is efficient witbgards to the information about
the Book-to-Market ratio, since future stock retuoannot be predicted using this
ratio when risks are taken into account. Howewatyre returns can be predicted
using information about past stock returns anddiraccruals even when returns
are adjusted for risks. This return predictabiltgn be explained by the
management’s behaviours. Hence the market is tigtdtficient with regards to
the information about past stock returns and firmstruals. The findings also
suggest that our understanding of corporate inv&strdecisions can help extend

our understanding of the securities markets antighorinvestment strategies.

Furthermore, the findings can help investors inrioupg the profitability
of these trading strategies. Investors can be rbettewhen pursuing the value-
growth trading strategy on value and growth firmghvbigger gap to the extent to

which firms’ assets are irreversible. Similarlyeyhwould benefit from pursuing
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the momentum trading strategy among firms with Highancial constraints and in
economic upturns than among those with low findremastraints and in economic
downturns. Implementing the momentum trading sgyamong past winners and
past losers that are far different in their curréntestment activities can also
improve the profitability of this trading stratedyinally, investors would benefit
from pursuing the accruals based trading stratagpng firms that are either
highly inflexible or highly flexible in investmerand financing (i.e. at the two
extremes of financial constraints). They also bierfedm pursuing the strategy
during economic upturns among firms that are highfexible. The profits can be
either completely or partially explained when risk® controlled for using the
asset pricing model conditioned on these finanmé#kxibility characteristics.

Hence investors should bear in mind that all ot pathe improved performance

of the trading strategies might just be a compems&br higher risks.

1.3. Thesis Outline

The inquiry into the relationship between financildxibility and the
profitability of the value-growth trading strateigypresented in Chapter 2. Chapter
3 investigates its relationship with the profitéilof the momentum trading
strategy. The relationship with the profitabilitf the accruals based trading
strategy is examined in Chapter 4. Although theithases the same approach, i.e.
investigating the influence of firms’ investmentdafinancing flexibility on the
profitability of the three trading strategies, #rehapters deal with three different
trading strategies, addressing different gaps m literature of each strategy.
Therefore, each chapter is presented independdhthy start with an introduction

of the relevant trading strategy, highlighting tregps in the literature and how an
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investigation of firms’ investment and financingibility can fill in such gaps,

and identifying the contributions of the respectimeestigations into the relevant

strategy.

Each empirical chapter then follows the usual segeeof literature
review, hypothesis development, methodologies atd, desults, and conclusions.
It is unavoidable that when similar methodologies ased to investigate different
issues about the three trading strategies, thaesiisins of the methodologies in the
three chapters have some overlaps. However attdragesbeen made to minimise
the duplications. Finally, chapter 5 provides tbaauding remarks on the findings

in each of the three investigations, their implimas, and the directions for future

research.
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Chapter 2 — Firms’ Investment, Financing Flexibility

and the Value-Growth Trading Strategy
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2.1. Introduction

Investing in value and growth stocks has been knéavithe investing
public since the early 30century. Investors in the early days believed tgabd
common stocks are those which have shown a risergltof earnings” (Graham
and Dodd, 1940, reprinted in 2009, p.29). Howevtke, principle of “the best
companies make the best stocks” is now widely reisegl in the market as one of
the market myths (Dorfman, 2009). The early workGyaham and Dodd (first
edition in 1934, reprinted in 1940, 2009) promoted idea of investing in value
stocks, which they define as those with solid funeatals, at a price which gives

investors sufficient margin of safety.

Academic studies tend to simplify the definitionw@lue stocks down to
stocks of firms with a high ratio of fundamentatsdrice such as the Book-to-
Market ratio (book value of equity / market valdeequity), the earnings yield or
E/P ratio (firms’ earnings / market value of eqyityre cash flow yield (cash flow /
market value of equity), or the dividend yield (diend / market value of equity).
Stocks of firms with a low ratio of fundamentalspice are classified as growth

stock$.

There is extensive empirical evidence on the higbrns of value stocks
relative to growth stocks. Research on the prdfitatof the value-growth trading

strategy, i.e. the strategy that goes long in vatoeks and short in growth stocks,

® The selection of these variables, as noted by @hah (1991), is based on intuition and
their popularity among practitioners. Firms withigh ratio of fundamentals to stock prices
are often perceived as priced relatively cheapenpawed with their “intrinsic value” or
other comparable firms with a lower correspondiragior Therefore the ratios of

fundamentals to stock prices are often used ag\vatlicators.
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started in the U.S. marRefThe phenomenon, also known as the value anomaly i
the market efficiency literature, appears to b® al&dely documented in several
markets with different accounting practices. Charnale (1991) document that
despite the differences in the accounting practicesveen the U.S. and the
Japanese markets, e.g. the popularity of accetedatpreciation method among the
Japanese firms, there is evidence that the vakmipm (or the profitability of the
value-growth trading strategy) exists in the Japanmarket over the 18 year
period from 1971 to 1988. Stock returns exhibitositive relationship with the
value indicators such as the Book-to-Market ratid ¢he cash flow yield but not
with the earnings yield. Capaul et al. (1993) repioe strong value premium in six
developed markets over 12 years period from 19819@2. Fama and French
(1998) extend the investigation to several intéomal markets over an extended
period of 20 years from 1975 to 1995. They finddewice that using the Book-to-
Market ratio, the dividend yield, the cash flow lgieand the earnings yield to
classify value and growth stocks, value stocks @it growth stocks in thirteen

markets, including both developed and emerging atark

Research into the relative performance of valuekstaos. growth stocks
attributes the superior return of value stockseteesal factors. With the emergence
of the asset pricing literature, starting with tt&PM of Sharpe (1964) and Litner
(1965), studies on the value and growth stocksesthe 1970s account for the
difference in risks in explaining the difference the returns. Basu (1977),

Litzenberger and Ramaswamy (1979), Rosenberg €1285), Fama and French

® Graham and Dodd (1934, reprinted in 1940, 2009suB(1977), Litzenberger and
Ramaswamy (1979), Rosenberg et al. (1985), Famdemth (1992), Lakonishok et al.

(1994), to name a few.
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(1992), Lakonishok et al. (1994) find that valuec&s generate higher returns than
growth stocks after accounting for the differenoeréturns that are due to the
difference in risks. Fama and French (1995) atteitthe value premium to the
financial distress risk of value firms. On the athand, Lakonishok et al. (1994)
suggest that it is due to investors making errongrwforming their expectation

based on the extrapolation of past growth intcftiere.

Recent theoretical development, led by Berk et(4899), links the
expected stock returns with the investment acgisitf the underlying firm. These
theoretical papers lay the foundation for sevehalotetical papers aiming to
explain the profitability of trading strategies tmpdeling the relationship between
firms’ investment activities and their stock pricd® explain the value premium,
Zhang (2005) develops an equilibrium model in whichns face higher costs in
cutting their production capacity than in expandindrirms are assumed to adjust
their capital investments to achieve the optimakleacross the business cycle.
Value firms are burdened with more unproductiveitehstocks. They will face
more difficulty in cutting their capital stocks imad times compared to growth
firms. On the other hand, in good times, growtm§rwill face higher adjustment

costs than value firms.

In the Zhang (2005) model, due to the asymmetrytld costly
reversibility, the expansion is easier than theuc#idn of capital stocks.
Consequently, value firms have less flexibilityrihgrowth firms to survive in the
adverse environment during the bad state of thénbss cycle. In addition, the
model also assumes that discount rates are timgngarhigher in bad states and

lower in good states. As a result, more assetsbeitome redundant in bad states,
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exposing value firms to even more pressure to sty and reinforcing their
inflexibility relative to growth firms. With this echanism, the Zhang (2005)
model attributes the difference in the returns alue and growth stocks to the

difference in risks.

Closely related to the Zhang (2005) model are wee models of Cooper
(2006) and Carlson et al. (2004). The Cooper (200@)del explains the
outperformance of value over growth stocks basefitims’ excess capacity. When
a firm has experienced adverse shocks to its ptvityc if the capital investment
is largely irreversible, the book value of the fisnassets remains fairly constant.
As the market value of this firm falls, its Bookdttarket ratio rises. Those firms
with high Book-to-Market ratios, i.e. value firmsre more sensitive to aggregate
shocks, i.e. shocks to aggregate productivity. Thap benefit from positive
aggregate shocks as their existing excess capalidws them to exploit the
opportunities during economic upturns without umaléng any costly new
investment. On the other hand, firms with low BdokMarket ratios, i.e. growth
firms, would need to undertake costly investmeatiilly benefit from the positive
aggregate shock. Growth firms would therefore notmove much with the

business cycle during economic upturns, hence Isy&ematic risks.

In Carlson et al. (2004), a firm's investments m@asult in higher
operating leverage through long term commitmenthsas the fixed operating
costs of a larger plant, labour contract commitrsemd commitments to suppliers.
In this model, when the demand for a firm’s proddetreases, the firm’'s future
operating profits are lower, leading to a lower iggualue relative to its capital

stocks. If the fixed operating costs are propoeldn the capital stocks, the decline
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in the product demand could result in higher opegdeverage. As the book value
of equity can be considered as a proxy for the’&roapital stocks, the Book-to-
Market ratio describes the operating leverage carapbof risks that reflects the
state of the product market demand conditionsivelab invested capitals. Thus,
value firms with higher Book-to-Market ratios anskier and generate higher

returns than growth firms with lower Book-to-Markatios.

The three models of Zhang (2005), Cooper (2006) @adson et al.
(2004) share a common feature - the value premgurnated in the difference in
the extent to which firms can flexibly adjust thphysical capital investments in
response to aggregate shocks. Empirical testseorethtionship between a firm's
physical investments and the value premium aretduniso far. Anderson and
Garcia Feijo (2006) test the effect of firms’ intreents on stock returns. Their
results, although shedding light on the investnaand disinvestment activities of
value and growth firms, cannot be considered agcdirevidence for the
explanatory power of investment inflexibility toettvalue premium. Gulen et al.
(2008) report a counter-cyclical pattern of the emtpd value premium. The
authors also find that there is a systematic difiee in the firm level investment
and financing inflexibility of value and growth sts, and a positive relationship

between firms’ costs of equity capital and thesasuees.

There is a gap in the literature to empiricallyt tehether the inflexibility
in firms’ physical capital investments can accotort the value premium. This
chapter aims to fill in this gap by empirically &stigating (a) whether the value
premium actually exists, and if yes, (b) whethes iaffected by the inflexibility of

firms’ physical capital investments. The Zhang @&0®nhodel suggests that the

30



value premium arises as value and growth firmsaedgo positive and negative
aggregate shocks differently due to their diffegeircthe irreversibility of physical
capital investment. Therefore, this chapter hypsites that firms’ investment

irreversibility and its interaction with the busgsecycles affect the value premium.

The closely related model of Cooper (2006) empleysess capacity, a
consequence of investment irreversibility when &irfiace adverse productivity
shocks, to explain the value premium. The Coop@d§2 model suggests that due
to the difference in excess capacity, value andvtirdirms co-move differently
with the business cycles, resulting in their diéfarsystematic risks. Therefore this
chapter hypothesises that firms’ excess capacity it interaction with the

business cycle affect the value premium.

Long term commitments from firms’ physical investiteeat the same time
make the investments difficult to reverse and dbuote to firms’ operating
leverage. The Carlson et al. (2004) model sugghstisvalue and growth firms
have different operating leverage, which reflebts telation between the product
market demand conditions and the invested cagitathe product market demand
tends to vary with the business cycle, this chaptgpothesises that firms’
operating leverage and its interaction with busnegcles affect the value

premium.

In adjusting their physical capital investmentsoasrthe business cycle,
firms need to consider not only the reversibiligture of the physical investments,
but also their financing flexibility or financiabastraints, i.e. the ease of accessing
sufficient financial resources in a timely manréence, this chapter also examines

the role of financing flexibility in explaining thealue premium. Along the lines of
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Hahn and Lee (2009), Livdan et al. (2009), and Guwe al. (2008), financial
constraints could play a direct role in the existenf the value premium, i.e. value
firms are subject to higher financial constraintsd aearn higher returns to
compensate for investors’ exposure to higher lefetisks. In this case, this
chapter hypothesises that the gap in the finamcaktraints of value and growth

firms affects the value premium.

On the other hand, financial constraints can imtliyeaffect the value
premium. In the Caggese (2007) model, financiaktamts amplify the impact of
investment irreversibility on firms’ investment wies. If investment
irreversibility drives the value premium, financ@nstraints can play an indirect
role to explain the value premium through its ieflee on the relationship between
firms’ investment irreversibility and their decigsito adjust the physical investment
stocks. In this case, this chapter hypothesisédsfithas’ financial constraints and

their interaction with investment irreversibilitjffect the value premium.

The chapter makes the followimgain contributions. This chapter takes the
work of Gulen et al. (2008) a step further and pfes evidence on whether the
success of the value-growth trading strategy camxpdained by the firm level
flexibility. In addition, this chapter uses a ma@nmprehensive and improved set of
variables to describe investment flexibility. Mamgecifically this is the first study,
to the author’s knowledge, that provides empir@atience on the implications of

investment flexibility on the success of the vafirewth trading strategy.

Furthermore, this chapter considers the interacbetween investment
flexibility and the macro environment, a criticadraponent in all the theoretical

models of Zhang (2005), Carlson et al. (2004) aadpér (2006). Finally, Caggese
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(2007) suggests that financial constraints can racte with investment

irreversibility to influence firms’ investments. Hee, this chapter provides
evidence on whether financial constraints affeet sccess of the value-growth
trading strategy directly through their influence the risk profiles of value and
growth firms, or indirectly through their influenaa the relationship between

firms’ investment irreversibility and their investmt activities.

Consistent with the literature, this chapter fireleong evidence of the
outperformance of value stocks over growth stockdirms listed on NYSE,
AMEX, and NASDAQ from 1972 to 2006. The outperfomoa of value stocks
holds even when the returns are adjusted for nislsg the Fama and French
model, which contains a value factor. The empirieaidence supports the
predictions of Zhang (2005) that firms’ investmangversibility helps explain the
value premium. It is also broadly consistent witle tonjecture in Carlson et al.
(2004) and Cooper (2006) that firms’ investmentiexibility helps explain the
value premium. However, when measuring investmatexibility using operating
leverage and excess capacity, i.e. the two vasaldescribing investment
flexibility in Carlson et al. (2004) and Cooper (&) respectively, the findings
reject the claim that these measures explain theevaremium. The findings
suggest that financial constraints affect the vaamium indirectly through their

interaction with firms’ investment irreversibility.

The findings in this chapter have several implmadi for both academics
and practitioners. This chapter reports that therces of the profitability of the
value-growth trading strategy can be traced backrisk-return relationship based

on the fundamental information about the firm amel¢conomy. In the language of
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the market efficiency literature, future stock resicannot be predicted based on
the Book-to-Market ratio after controlling for rskHence the evidence suggests
that the market is efficient with regards to theoBdo-Market ratio. Furthermore,
the findings suggest that the profitability of thalue-growth trading strategy is
affected by the inflexibility in the investment afidancing environment at the firm
level. In other words, our understanding of corpfinance can help extend our

understanding of the securities markets.

The results from this chapter can benefit investane attempt to profit
from the value-growth trading strategy. The préfitm the value-growth trading
strategy can be improved if investors use the vaha growth firms with bigger
gap to the extent to which firms’ assets are inrgipée. The value premium can be
completely explained when risks are controlled dsing the asset pricing model
conditioned on these characteristics. Hence theaweg performance might just

be a compensation for higher risks.

2.2. Literature Review

Investing in value and growth stocks is an old lsto@arket wisdom that
motivates extensive academic research. Duringdbening period from the end of
World War | to the market rally of 1927 — 1929, higbefore the 1930 Great
Depression, investing in stocks with high growthsveansidered among investors
as the investment theory of the new era, accorthnGraham and Dodd (1940,
reprinted in 2009). Formal studies into the retuohgrowth stocks might have
started in this period with the book by Edgar Lavees Smith (1925), who argued
that common stocks tended to increase in value ypears as companies retained

earnings for reinvestment (Graham and Dodd, 1%ffijmted in 2009).
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The subsequent Great Depression cast doubt onnhpttle investment
theory of investing in growth, but also on the gah@vesting activity in the stock
market. Graham and Dodd (1934, reprinted in 19497 re-established the
confidence in investing in the stock market by g a discipline to investing.
Their classic book Security Analysis (1934, remrihtn 1940, 2009) is often cited
as the first comprehensive defense for investingaiue stocks, i.e. stocks with
prices below the company fundamentals (Graham aoddD1940, reprinted in

2009) to leave investors with a margin of safety.

While Graham and Dodd offered a framework to idgntialue stocks
since the 1930s, there has been no universal agrgemmong industry
practitioners on the definition of value and groveiocks (Ibbotson and Riepe,
1997). Instead, the general consensus is on thadloloaracteristics of value and
growth investing. Growth style refers to investnseimt companies experiencing
rapid growth in earnings, sales or return on equiglue style often refers to
investments in unpopular stocks (such as stocksature industries), turn-around
opportunities (such as stocks of companies exparignproblems, but that are
expected to recover, including bankruptcy restniiet). More generally, it refers

to investments in stocks whose assets are undeo/alythe market.

The norm in the investment community is to recomanstocks based on
the ratios of fundamentals to prices, e.g. the Boeklarket ratio, or the reciprocal
ratio of price to fundamentals, e.g. the P/E r@tmarket value of equity / firms’
earnings). These ratios are widely used in the exnad research on value and
growth stocks (Subrahmanyam, 2010). According tdr& (2005), there is a

subtle difference between the original Graham aadd> concept of value stocks,
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i.e. stocks with stock price falling below theirtrinsic value, and the modern
finance’s definition of value stocks, i.e. stockihahigh ratios of fundamentals to
price. The more mechanical definition of value ktoby academics serves the
purpose of classifying a large number of stocke wdlue and growth stocks, as
academics are more concerned with the averagensetiross stocks rather than

the evaluation of individual stocks.

Early academic studies focused on the relationbhtgveen the P/E ratio
and stock returns observed by practitioners. Algoinvestors buy stocks with
high P/E ratios for growth and stocks with low P#&Eos for income, stocks with
low P/E ratios tend to provide not only income lago capital appreciation.
Nicholson (1960, 1968) suggested that while the Rifio reflected investor
satisfaction of company growth, if prices were mgho extreme, they would
eventually reverse. On the other hand, stocks ithP/E ratios on average would
perform better as their prices have not been pushedvulnerable level. Breen
(1968) also found the dominant effect of P/E ratimsnpared to the industry

association in predicting future returns.

These early studies are subject to several drawsbackthe samples’
characteristics. The samples are often limited $onall number of firms, e.g. 100
stocks in Nicholson (1960), 189 stocks in Nicholg@868). Alternatively they
might be constrained to short periods of time, Bvg. year intervals within a total
of twenty years in Nicholson (1960) or thirteen ngeén Breen (1968). More
importantly, given the early stage of the assetimyi literature, not surprisingly
these early studies did not adjust returns forsriskny difference in returns

between stocks with high and low P/E ratios mighthe to the difference in risks.
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Finally, according to Basu (1977), early studigkeéhto account for (a) selection
bias, (b) market frictions and (c) the availabilif earnings information after the

reporting date, which cast doubt on their conclosio

2.2.1. The Value Premium and the CAPM

It is possible that any difference in returns ofugaand growth stocks is
the result of the difference in risks. While thelyatudies suffered from the failure
to adjust returns for risks, with the proliferatiofi the asset pricing literature,
pioneered by Sharpe (1964) and Lintner (1965)r latedies use different asset
pricing models to adjust returns for risks. Studreshe 1970s and 1980s use the
CAPM to adjust returns for risks and investigateethler and why the ratios of

price to fundamentals can help identify outperforgnstocks.

Basu (1977) uses the CAPM to adjust returns fde aisd finds that the
portfolio with low P/E ratios earns higher risk aslied returns than the portfolio
with high P/E ratios, which is often referred totlas P/E effect. On the other hand,
Reinganum (1981) documents that using the CAPMljosa returns for risks, the
portfolios ranked based on the E/P ratio experiesimeormal returns but it is
subsumed by the size efféctExtending the sample period beyond the earlier
studies, avoiding data selection bias and accayifitinthe January effect, Jaffe et
al. (1989) later find that the effect is signifitahitzenberger and Ramaswamy
(1979) report that stocks with high dividend yielsln higher before-tax returns

than stocks with low dividend yields.

19| e. the evidence that small stocks earn highterme than big stocks (Banz, 1981).
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Beside the earnings related ratios, researchers ddgument similar
evidence with regards to other ratios of pricestter fundamentals. Rosenberg et
al. (1985) first test the relationship between lstaturns and the Book-to-Market
ratio. They report that the value trading stratkgged on the Book-to-Market ratio
generates positive and significant returns. In tshaing the CAPM to adjust for
risks, value stocks with high Book-to-Market ratibggh dividend vyields, or high
earnings yields earns higher risk adjusted rettinam growth stocks with low
corresponding ratios. Along the lines of the RdIB{7) critique, the evidence
suggests either (a) an anomaly that value stoclsedorm growth stocks, or (b)

the CAPM used to adjust returns for risks is mis#ijesl.

2.2.2. The Value Premium, Financial Distress andetlirama and French
Three Factor Model

The literature on the value premium experiencesist with the study by
Fama and French (1992). The authors find that thBNC is not supported by the
data, i.e. the relationship between betas and gearturns is too flat to comply
with the CAPM. Fama and French (1992) document shatk returns are better
explained by a combination of size and the Bookitoket ratio. First proposed in
Chan and Chen (1991) as the explanation for the efiiect, the financial distress
argument is also employed in Fama and French (1f@®2he value premium. The
rationale is that stocks in distress or with pamrspects should face higher costs of

capital than stocks with strong prospects.

Fama and French (1993) report that the factoryaateto stock returns are

the excess market return, the size factor (8$iMBnd the value factor (HMP)

1j.e. the difference between the returns on srmalltiig stock portfolios.
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based on the Book-to-Market ratio. In Fama and ¢hefi996), the three-factor
model is interpreted as either the IntertemporaPEI(ICAPM) or the Arbitrage
Pricing Theory (APT). Fama and French (1995) artheg the high Book-to-
Market ratio signals persistent poor earnings wietbe low Book-to-Market ratio
signals strong earnings. Stock prices forecastdhersion of earning growth after
firms are ranked based on size and Book-to-Maki@bs. Hence stocks with high
Book-to-Market ratios have lower prices and highilssequent returns than stocks

with low Book-to-Market ratios.

Along the lines of Fama and French (1995), the=diffice in the returns of
stocks with high and low Book-to-Market ratios igven by risks only if the
relative distress is a priced risk factor. Fama Brehch (1996, p. 77) provide the
following explanation:

“...Consider an investor with specialized human @dgied to a growth

firm (or industry or technology)....[A] negative shoto a distressed firm

more likely implies a negative shock to the valfihoman capital since
employment to the firm is more likely to contractf.variation in distress

is correlated across firms, workers in distresseunsfhave an incentive to
avoid the stocks of all distressed firms. The ftesah be a state-variable

risk premium in the expected returns of distrestedks”.

Cochrane (1999) interprets the distress argumefaliasvs: the financial
distress of individual firms cannot be the pricedk factor, as it can be diversified

away; the underlying reason for stocks in finandiatress to earn high returns is

12j e. the difference between the returns on théfqirs of stock with high and low Book-

to-Market ratios.
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that these stocks perform badly in the bad stattnefeconomy with poor credit
and poor liquidity, “... precisely when investors deavant to hear that their

portfolio is losing money” (p. 41).

Several studies cast doubt on the distress expanaif the value
premium. In order for the value premium to be eiad by financial distress,
value firms should have high financial distressitieé to growth firms. However,
Dichev (1998) finds that the relationship betweatug firms and the bankruptcy
risk, measured by the classic z-score and O-s@®mt a monotonic one. Firms
with high bankruptcy risks consist of firms withthdiigh and low Book-to-Market

ratios?,

Furthermore, if distress is the priced risk factorshould be positively
related to stock returns. Dichev (1998), on theepthand, finds that there is a
negative relationship between bankruptcy risks stndk returns. Using a different
measure of distress risks, Campbell et al. (2008) geport that distressed firms
have low average returns. Furthermore, they firad thturns on distressed stocks
are particularly low during the period of high %onarket volatility. This evidence
is at odd with distressed stocks having low averatgrns, given that those stocks
which perform poorly during bad times (i.e. riskpcks) tend to have high average
returns. Griffin and Lemmon (2002) find that thegatve relationship between
bankruptcy risks and stock returns documented ch®i (1998) is driven by the

poor stock price performance of firms with low BetokMarket ratios (or growth

3 Firms with high bankruptcy risks have high BookMarket ratios, but firms with
highest bankruptcy risks have lower Book-to-Manmetios.

40



firms) in the high bankruptcy risk group. Overdhig evidence on the returns of

distress stocks cast doubt on the distress exjpanfatr the value premium.

Overall, there appears to be no consensus aboutherh¢he value
premium is due to the relative financial distress] whether financial distress is a
priced risk factor. Hence, although there is evigethat the Fama and French
three factor model can explain the value premiurs unclear whether the value
premium is due to distress risks (Fama and Fret@®2, 1993, 1996). There is
also a question of whether the Fama and Frenche tifisetor model is a
specification of the ICAPM (Fama and French, 19886), although there is some
evidence that the factors in the Fama and Frencdemare linked to the
innovations in state variables that describe threstment opportunitié$ The risk
based explanation for the value premium is alsiclkeed as other theoretically

motivated asset pricing models claim to explain it.

2.2.3. The Value Premium and the Models with Congution and Labour
Incomes

Jagannathan and Wang (1996) advocate the includidabour income
into the aggregate wealth in addition to the margettfolio. Adopting the
conditional CAPM in which beta is allowed to be siwe to the business cycle,

proxied by the default spread, their model can arplhe size effect. Santos and

4 Liew and Vassalou (2000) and Vassalou (2003) firad the SMB and HML factors are

related to the future growth in the economy. Pesk(R006) provides further evidence that
the SMB and HML factors are also related to theirations in several variables, including
the aggregate dividend yield, the term spread, défault spread, and the one-month
Treasury bill yield, that describe investment oppoities. Hahn and Lee (2006) find that
changes in the default spread and the term spraptlire the explanatory power of the
SMB and HML factors.
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Veronesi (2006) extend the line of research whictoants for human wealth as
part of the aggregate wealth. Their results sughestthe value premium could be
explained by the conditional CAPM containing inf@tion about consumption and
labour income, and the HML factor might reflect theme information that the

conditioning variables supplement to the originARBA.

Lettau and Ludvigson (2001) report that the valuenpum can be
explained when the beta of the CCAPM is conditiooeday, the consumption to
wealth ratio, to allow for time varying risk premi&his ratio acts as the state
variable which describes how consumption might atevifrom its relation with
wealth (human and financial). It summarises invesixpectations about future
returns on the aggregate wealth, and not just erstiick market. The authors find
that the pricing errors of the conditional CCAPM @omparable to the Fama and
French model in pricing the 25 size x Book-to-Markertfolios. Furthermore,
value portfolios have higher consumption betasaid tate than growth portfolios,

consistent with value stocks being riskier thanaghostocks.

Parker and Julliard (2005) find evidence that tivLHand SMB factors in
Fama and French model predict consumption growtbrthErmore, their
predictability is highest when the consumption sasured over three year horizon.
This is also the horizon that makes the CCAPM Ipeistes the cross-section of
stock returns. This evidence explains why the CCARith long run consumption
measurement can capture the value premium, giveremhpirical success of the
Fama and French model. It also suggests that tima B&ad French model is linked

to the fundamentals in the macro environment, dredvalue premium can be
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explained by a theoretically motivated model indted an empirically driven

model.

Jagannathan and Wang (2007) report that when tjregate consumption
is measured as the year-over-year growth at thethfoguarter, the CCAPM
performs almost equally well as the Fama and Frematiel in pricing the 25 size
x Book-to-Market portfolios. Moreover, when comisigi the CCAPM and the
Fama and French models, the average alpha vall@ngmnchanged, suggesting
that the two models may capture the same underlyskg. Similar to Parker and
Julliard (2005), this evidence suggests that tttofa in the Fama and French
model may be linked to consumptions, good newsafask based explanation for

the value premium.

2.2.4. The Value Premium and the Investment basedddls

Cochrane (1991) develops a production based assgtgomodel which is
comparable to the consumption based model. The uptioth based model
describes producers and production functions irpthee of consumers and utility
functions, and models the relationship between kst@turns and investment
returns. The findings support that the model hasessuccess in pricing aggregate
stock returns. However, it cannot explain the fastability of dividend yields on
stock returns. Cochrane (1996) reports that sevevalstment based models are
comparable to the CAPM and the Chen et al. (198&lehand outperform the

CCAPM in explaining the cross section of the semked portfolio returns.

Recent theoretical development, led by Berk et (4099), links the
expected stock returns with firm characteristictatesl to their investment

activities. In the Berk et al. (1999) model, firnpp@ssess assets-in-place and
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growth-options and prefer low risk investments. Wheing so, they increase their
current value and lower their risks in subsequeatiopls, leading to lower

subsequent returns. This model uses the Book-tddfaatio as the state variable
to summarise the firm’'s risk relative to the asbase and explains the lower
subsequent returns of growth firms relative to galiims. Gomes et al. (2003)
relax the requirement in the Berk et al. (1999) atddat investment opportunities
are heterogeneous in risks. The Gomes et al. (2008gl is a general equilibrium
one in which the conditional CAPM holds. Size ahé Book-to-Market ratio

correlate with the true conditional market beta #ratefore predict stock returns.
These two papers are the foundation for the thredets by Zhang (2005), Cooper

(2006) and Carlson et al. (2004) that explain #lee premium.

Zhang (2005) relaxes the assumption in Gomes et2@D3) that firms
have equal growth options. The model explains @idae/premium using the cost
reversibility and the time varying discount ratesms are assumed to adjust their
capital investments to the optimal level acrosshhsiness cycle and face higher
costs in cutting than in expanding. Due to the amginy of the cost reversibility,
the expansion is easier than the reduction of @lapibcks. Consequently, value
firms with more established capital stocks have feibility than growth firms in

surviving the adverse environment during the batkstof the business cycle.

Furthermore, the Zhang (2005) model assumes the¢spof risks are
countercyclical, i.e. discount rates are assumebletdime varying, low during
economic upturns and high during downturns. In siades, as the discount rates
are higher, more assets will become redundant. e/&lms will therefore face

more pressure to disinvest in bad states, reinfgraheir higher investment
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irreversibility relative to growth firms. With thisnechanism, Zhang (2005)
attributes the difference in the returns of valand growth stocks to the difference

in their risks.

The Cooper (2006) model explains the outperformaocesalue over
growth stocks based on excess capacity. When aHam experienced adverse
shocks to its productivity, if the capital investmés largely irreversible, the book
value of the firm’s assets remains fairly constédst.the market value of this firm
falls, its Book-to-Market ratio rises. Those firmih high Book-to-Market ratios,
i.e. value firms, are more sensitive to aggregatelks, i.e. shocks to aggregate
productivity. They can benefit from positive aggmntsy shocks as their existing
excess capacity means that they do not need tortakdeany costly new
investments to exploit the economic upturns. Ondtieer hand, firms with low
Book-to-Market ratios, i.e. growth firms, would mkedo undertake costly
investments to fully benefit from the positive aggmte shock. Cooper (2006)
models that growth firms have lower systematicgiskcause they do not co-move
much with the business cycle during economic uptuwhich is due to the costs
these firms would incur when investing to expldie tincreasing demand during

these periods.

Carlson et al. (2004) offer an explanation for ttdue premium with a
model based on operating leverage. A firm’s invesite may result in higher
operating leverage through long term commitmenthsas the fixed operating
costs of a larger plant, labour contract commitmemtd commitments to suppliers.
Furthermore, when the demand for a firm's produstrdases, the firm's future

operating profits are lower, leading to a loweriggualue relative to its capital
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stocks. If the fixed operating costs are proposlda the capital stocks, the decline
in product demand could result in a higher opegalitverage, or higher systematic
risks. In the Carlson et al. (2004) model, a firrbsta consists of a component
derived from operating leverage, i.e. the presaitier of future commitments
associated with existing capital stocks scaledheyfirm’s value. If the book value
of equity is considered as a proxy for the firmégpital stocks, the Book-to-Market
ratio would describe the operating leverage compbagrisks and reflect the state
of product market demand conditions relative toested capitals. Thus, value
firms with higher Book-to-Market ratios are riskiand generate higher returns

than growth firms with lower Book-to-Market ratios.

The three models of Zhang (2005), Cooper (2006) @adson et al.
(2004) share a common feature - the value premsurnated in the difference in
the extent to which firms can flexibly adjust thphysical capital investments in
response to aggregate shocks. Empirical testseorethtionship between a firm's
physical investments and the value premium aretdiniso far. Anderson and
Garcia Feijo (2006) provide evidence on the diffiee2in the capital expenditure
levels of value and growth firms and the relatiopdtetween firms’ investments
and stock returns. Their results, although shedtgig on the value and growth
firms’ investments, cannot be considered as dies@dence for any of the three
models that attribute the success of the valuedrerading strategy to the extent

to which firms’ investments are inflexible.

Gulen et al. (2008) report a counter-cyclical pattef the expected value
premium. This finding suggests the need to considertime varying nature of

risks in explaining the value premium. The authatso find that there is a
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systematic difference in the firm level investmemd financing inflexibility of

value and growth stocks, and a positive relatignleitween firms’ costs of equity
capital and these measures. However, Gulen e2@08j do not provide evidence
that the value premium can be explained when thaffexibility measures are

taken into account.

2.2.5. The Value Premium and the Asset Pricing M&davith Time

Varying Components

There is a tendency to recognize the time varyiugine of the risk-return
relationship in explaining the value premium. Soohehese studies also fall into
the categories of the asset pricing models alreadgwed, e.g. Jagannathan and
Wang (1996) and Lettau and Ludvigson (2001) inisac?.2.3 (p. 41). Petkova
and Zhang (2005) use four state variableseing dividend yield, default spread,
term spread and Treasury bill rate, to conditian likta and excess market returns
in the CAPM model. Their findings show that thedsebf the portfolio that goes
long in value and short in growth stocks co-vapesitively with the expected
market risk premium. This result suggests thate/aiocks have higher downside
risks than growth stocks; however the covariandeassmall to explain the value
premium. Together with Lettau and Ludvigson (200this paper contributes
important, although not decisive, evidence agaimstargument of Lakonishok et

al. (1994) that value stocks are not riskier theowgh stock¥’.

!> Literature suggests a variety of leading macroenua indicators in explaining stock
returns, with these four indicators being most diesttly used.

16 | akonishok et al. (1994) search for undesirabégesof the world in which the value
portfolio underperforms the growth portfolio to gapt for the argument of the value
portfolio being fundamentally riskier. In periodslow GNP growth or low market returns,

however, the value portfolio still outperform iteogvth counterpart consistently. Fama and
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Avramov and Chordia (2006) first condition betasse¥eral asset pricing
modeld’ on both state variables and firm-level charadieg$ that describe the
risks of growth options and assets in place, mgtvan Berk et al. (1999) and
Gomes et al. (2003). They find that conditioningtase helps improve the
predictability of most asset pricing models. Ofglenodels, the Fama and French
three factor model performs the best, capable pfuceg the size, the value but
not the momentum effects. The model specificationAvramov and Chordia
(2006) could be improved in light of the recentatetical development using

firms’ investment characteristics to explain théuegpremium.

2.2.6. Other Explanations for the Value Premium

Error-in-Expectation

Lakonishok et al. (1994) argue that investors rely heavily on past
returns when forecasting future returns. They becooverly optimistic in
forecasting future returns of growth stocks whilery pessimistic in forecasting
future returns of out-of-favour value stocks. Thievgh stock prices will then be
bid up to the level commensurate with the expegreavth rates, but too high to

their fundamentals. The opposite happens to valoeks. Over time, as stock

French (1996) argue that industry conditions shtwalde greater influence to the prospects
of individual firms than the overall GNP of the acony.

" Including the original CAPM, Fama and French 3dacenodel and its extended models
augmented with the Pastor-Stambaugh (2003) liguiffittor and with the momentum
factor, the original CCAPM of Rubinstein (1976)udas (1978) and Breenden (1979),
Jagannathan and Wang (1996) model, and Lettau addigson (2001) model (cited in
Avramov and Chordia, 2006).

'8 previous studies either link beta with state \#eia (e.g. Petkova and Zhang, 2005) or
with firm characteristics (Ferson and Harvey, 199998, 1999, cited in Avramov and
Chordia, 2006, p. 1003).
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prices converge to the fundamental values, valekstoutperform growth stocks.
According to Barberis and Shleifer (2003), the atilation of past returns into the
future expected returns is based on the cognitige bf representative heuristic

described in Tversky and Kahneman (1984, citedarbBris and Shleifer, 2003).

Several studies find supportive evidence for theoreén-expectation
hypothesis. La Porta (1996) and Chan et al. (26i@d) that stocks with higher
growth expectations underperform those with lowghoexpectations. According
to La Porta et al. (1997), the returns around #r@iegs announcement events of
value stocks are higher than those of growth stothkis tendency persists for five
years following the portfolio formation, consistentith the argument in
Lakonishok et al. (1994) that the market updatewlgl the earnings prospects of
value stocks. On the other hand, Dechow and Sit@@7) find no evidence for the
extrapolation of past trends into the future. Skmand Sloan (2002) report that
growth stocks have as many positive earnings s@&prias negative ones but

respond asymmetrically to the negative ones.

Information Asymmetry

According to Bhardwaj and Brooks (1992), the degoéeinformation
asymmetry between management and insiders verdegl®unvestors is greater
for neglected firms. Hence neglected stocks arearp to generate higher returns

for investors to compensate for bearing these extsts and risk& Growth stocks

19 several studies document the association of pesitiock returns and the information
asymmetry to explain the cross section of stockrnst in different corporate decision
contexts. Examples include Krishnaswami et al. @)9@ith regards to the placement
structure of corporate debt, and Krishnaswami andr&naniam (1999) with regards to

corporate spin-off decision.
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are often followed more closely by press and amsilgs/en their perceived high
growth prospects. By contrast, value stocks arenoftnpopular stocks or stocks
that face turn-around opportunities (Ibbotson anép® 1997). Information

asymmetry may therefore explain the higher retwgalue stocks compared to

growth stocks.

Divergence of Opinions

Using the dispersion of analysts’ earnings forecesta proxy for the
divergence of opinions, Diether et al. (2002) réptiat investors have more
diverge opinions on value stocks than growth sto&kgthermore, stocks with
higher dispersions earn lower future returns ttendtherwise similar stocks. The
authors attribute their results to the Miller (19drspersion premium hypothesis.
On the contrary, Doukas et al. (2004) advocatalihergence discount hypothesis.
They find that the value (growth) portfolio has pies (negative) and significant
coefficient on the dispersion factor in the augredn€arhart (1997) model. The
authors suggest that the dispersion is a proxyisés. Accordingly, value stocks
have high dispersions, are priced at a discount aedce generate higher

subsequent returns than growth stocks.

Doukas et al. (2006) and Boehme et al. (2006) atigaiethe Miller (1977)
model requires the presence of both the divergeifcepinions and short sale
constraints. When controlling for short sale caaists, Doukas et al. (2006) find
that their evidence is consistent with the dispergliscount hypothesis advocated
in Doukas et al. (2004). On the contrary, Boehmale{2006) find evidence to
support the divergence premium hypothesis whenraliing for a combined

measure of short sale constraints. Hence it isditiputable whether the evidence
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in Doukas et al. (2004) suggests that value andtfiretocks are mispriced or are

subject to different levels of the priced dispendiactor.

Short Sale Constraints and Other Limits to Arbitrage

Ali et al. (2003) report that the value anomalymsre pronounced for
stocks that are subject to idiosyncratic returratility, high transaction costs and
low institutional ownerships. Of these, idiosynaraketurn volatility is the most
influential. Shleifer and Vishny (1997) argue thia value premium exists due to
the excessive volatility in the returns of the heggrtfolio. Nagel (2005) finds that
it is more pronounced among firms in the low indiitnal ownership class.
Moreover, the documented asymmetry in the variatibmalue and growth stock
returns to institutional ownership is consistenthwinstitutional investors being
able to eliminate the mispricing of overvalued ktomore easily than undervalued
stocks. The evidence points towards (a) the misgriexplanation for the value

premium, and (b) its persistence due to the lacklotrage activities.

2.2.7. The Gaps in the Literature

From the review of the literature, there appearbeaca lack of rigorous
empirical evidence to support the emerging theotiet use the inflexibility
characteristics of the firm level investments tglain the cross section of the
returns of value and growth stocks. Specificallgadg (2005), Cooper (2006) and
Carlson et al. (2004) identify three aspects, ingestment irreversibility, excess
capacity, and operating leverage respectively, dnse the value premium. These
studies are complementary rather than substitutineashree aspects are closely
related. This is because firms with investments #na highly irreversible would

have excess capacity when facing adverse prodiycgtiocks. In addition, long
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term commitments from firms’ physical investmentska the investments difficult
to reverse and contribute to firms’ operating leger. There is no existing study
that tests whether investment flexibility can expléghe value premium. This
chapter aims to fill in this gap. Section 2.3 (R) forms the research questions and
develops the hypotheses to empirically test th&slibetween the inflexibility
characteristics of the firm level investments ahne profitability of value-growth

trading.

2.3. The Research Questions and Hypotheses

Section 2.2.7 (p. 51) identifies a gap, i.e. efogir testing of the
relationship between the inflexibility charactddstof the firm level investments
and the value premium. This chapter aims to fillthis gap by providing the
empirically evidence for the relationship betwedme tthree characteristics
identified in Zhang (2005), Cooper (2006) and Garlst al. (2004) and the value
premium. These models share a common feature valbe premium is rooted in
the difference in the extent to which firms carxiltidy adjust their physical capital
investments in response to aggregate shocks. T¢eangh questions that this
chapter aims to address are therefore as follows:

(1) Whether the value premium exists in the sample; and

(2) If it does, whether it is affected by the infledityi of firms’ physical

capital investments.

To address the first research question, this chaptpects to find the
evidence of the value premium in the sample examhirggven the extensive
evidence on its existence in the literature revitivesection 2.2 (p. 34). The first

hypothesis is as follows:
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H,. The strategy of buying value stocks and sellimgwgh stocks

generates positive returns.

This chapter addresses the second research qudsyiotesting the
hypotheses on the relationship between firms’ itmest inflexibility and the
value premium. Gulen et al. (2008) find that theiroxies for investment
irreversibility of Zhang (2005) are not significamt the cross section of stock
returns; whereas operating leverage of Carlsonl.e(2804) and the financial
leverage are. The composite flexibility, measuredh& average of these variables,
is highly statistically significant. This result ghit be driven by the contribution of
the financial and operating leverage rather tham itivestment irreversibility
proxies, given the statistical insignificance oé thatter. This evidence therefore
lends no direct support to the relevance of investnirreversibility as modeled in
Zhang (2005). Furthermore, the evidence in Gulead.g2008) is on the impact of
these inflexibility measures on firms’ costs of italp rather on whether real
flexibility accounts for the value premium. Finallin testing the relationship
between the real flexibility measures and the ceaxtion of stock returns, Gulen
et al. (2008) do not consider the interaction eftiacroeconomic environment and
the real flexibility factors as modeled in both Bga(2005) and Carlson et al.

(2004).

Firms' investment irreversibility and the value miam:

In Zhang (2005), value firms’ investment irreveiidyp makes them riskier
as they are burdened with investments that ardéycosteverse. They become less

flexible in confronting macroeconomic shocks andustihg to the optimal
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investment level. This chapter therefore hypotlessibat the bigger the investment

irreversibility gap between value and growth firrtiee higher the value premium.

Furthermore, according to Zhang (2005), in badestaif the business
cycle, value firms are burdened with more unpragactapital stocks and will
face more difficulty in cutting their capital stackompared to growth firms. On
the other hand, in good states of the businesg cgobwth firms have less capital
stocks and need to expand. Hence, value firms hesgeflexibility than growth
firms in surviving the bad states of the businegdec Hence, the business cycle
variation plays an essential role in translating thifference in investment
irreversibility (if any) into the difference in theystematic risks of value and
growth stocks. This chapter hypothesizes that tbescsectional difference in the
returns of value and growth stocks should be rediuwceeliminated when taking
into account firms’ investment irreversibility afd interaction with the business

cycle.

The following hypotheses are complementary rathan substitute:

H..= The bigger the investment irreversibility gap veeén value and
growth firms, the higher the value premium; and

H,.p Firms’ investment irreversibility and businessles together affect

the value premium.

Firms’ operating leverage and the value premium

According to Carlson et al. (2004), operating lexger is the key to explain
the value premium. Value stocks are those whicfesaf decrease in the demand
for their products, having the relatively low egquialue as compared to the book

value or the capital stocks. If the fixed operatitwgsts are proportional to the
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capital stocks, value firms would have higher opegaleverage and are therefore
exposed to higher systematic risks compared to tirofivms. This chapter
therefore hypothesises that the bigger the opgrdéwerage gap between value

and growth firms, the higher the value premium.

According to the Carlson et al. (2004) model, it tihacroeconomic
environment continues to be unfavourable, i.e. pheduct demand declines
further, value firms (those which have been sufitgifrom deteriorating demands),
will have higher operating leverage, or even highetematic risks. Therefore, this
chapter also hypothesises that the cross secitiliffieence in the returns of value
and growth stocks should be reduced or eliminatedmtaking into account the

difference in firms’ operating leverage and itenaiction with the business cycle.

The following hypotheses are complementary rathan substitute:

H.:a The bigger the operating leverage gap betweemesalnd growth
firms, the higher the value premium; and

H,s, Firms’ operating leverage and business cyclesetbgr affect the

value premium.

Firms’ excess capacity and the value premium

Cooper (2006) suggests the role of excess capacitye existence of the
value premium. Value firms are those that have eepeed adverse shocks and
excess capacity and therefore benefit more fronitipeshocks and suffer more
from negative shocks. Hence they are exposed tehigystematic risks compared
to growth firms. The relevance of excess capacityefficiency to the value

premium has not been tested empirically. This arapgpothesises that the bigger
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the excess capacity gap between value and growtis,fithe higher the value

premium.

In the Cooper (2006) model, during the economicuptvalue firms’
excess capacity allows them to enjoy the expangiraduct market demand
whereas growth firms would need to invest to taldleaatage of it. Hence, this
chapter also hypothesises that the difference imevand growth stock returns is
influenced by both firms’ excess capacity and tiaesof the business cycle. The
cross sectional difference in the returns of vaduel growth stocks should be
reduced or eliminated when taking into account difeerence in firms’ excess

capacityand its interaction with the business cycle.

The following hypotheses are complementary rathan substitute:

H,.4a The bigger the excess capacity gap between \aidegrowth firms,

the higher the value premium; and

H, 4 Firms’ excess capacity and business cycles tegedffect the value

premium.

Firms’ financial constraints and the value prentium

Firms’ investments can be influenced by their fficial constraint status.
Livdan et al. (2009) find that firms with financiebnstraints are riskier as they are
prevented from making investments and smoothing dhédend streams in
confronting aggregate shocks. Gulen et al. (2008ude financial leverage as a
proxy for financial constraints and reports thalueafirms with higher Book-to-

Market ratios have higher financial leverage.
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Along the lines of Livdan et al. (2009) and Gulerak (2008), financial
constraints could play a direct role in the existenf the value premium, i.e. value
firms are subject to higher financial constraintsd aearn higher returns to
compensate for investors’ exposure to a higherll@ferisks. This chapter
hypothesises that if this argument holds, the biighe financial constraint gap

between value and growth firms, the higher thee/@iemium.

Furthermore, the business cycle would accentuaéntpact of financial
constraints on stock returns as the constraintstiebe more severe during the bad
states of the business cycle. Hence this chapser lalpothesizes that the cross
sectional difference in the returns of value aralvgh stocks should be reduced or
eliminated when taking into account firms’ finarna@nstraints and the business

cycle.

The following hypotheses are complementary rathan substitute:

H.sa The bigger the financial constraint gap betweetue and growth
firms, the higher the value premium; and

H,sy Firms’ financial constraints and business cyclaffect the value

premium.

Alternatively financial constraints can indirectiffect firms’ investment.
In the Caggese (2007) model, financial constraiatsplify the impact of
investment irreversibility on firms’ investment fixed capital and working capital
stocks. Investment irreversibility induces firms rt@intain their working capital

investments too low during downturns and fixed tphvestments too low during
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economic upturns. Financial constraints reinforbe timpact of investment

irreversibility on the investment of working capisad fixed capital stock

Moreover, given the theoretical studies on how $irmnvestment
irreversibility could explain the value premium @iy, 2005), we can expect that
financial constraints can help explain the valuenmpum through their influence on
the relationship between firms’ investment irreudlisy and their investments.
Specifically, the higher the financial constraii®, the stronger the impact of
investment irreversibility on the value premium. eféfore the alternative
hypothesis is that the more financially constraifiedls are, the higher the value

premium.

In addition, according to Caggese (2007), finanaiainstraints and
investment irreversibility may together affect fghability to invest at the optimal
level differently during different states of thesmess cycle. Hence, this chapter
hypothesises that the cross sectional differendbérreturns of value and growth
stocks should be reduced or eliminated when takimg account both firms’

financial constraints and investment irreversipjland the business cycle.

The following hypotheses are complementing eacherotand are

alternative to the hypotheskHs s, andH, sy

20 At the beginning of a downturn, firms might waatdownside their fixed assets but are
prevented from doing so due to the irreversibitinstraint. As the downturn continues
revenues worsen. Some firms may also have bindmagcing constraints and are forced to
reduce their investment in working capital. Whem tthownturn ends, firms are more
cautious about increasing their fixed capital. Gopgently, during downturns, firms that
face investment irreversibility and / or financtainstraints would have fixed investment at
an inefficiently high level and working capital an inefficiently low level. During

economic upturns, fixed investment might be ingffitly low.
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H.,e6a The more financially constrained both the value aggrowth firms
are, the higher the value premium; and
H,en Firms’ financial constraints, their investmentrewersibility and

business cycles together affect the value premium.

The hypotheses developed and examined in this @hapt summarised in

Table 2.1.
[Insert Table 2.1 about here]

2.4 The Methodology and Sample

2.4.1. Measurement of Key Firm Level Variables

Investment irreversibility

To measure the extent to which firms’ assets aeweérsible, this chapter
follows the industrial economics literature. Keesid1990) recommends a proxy
for industry level sunk costs, consisting of thimmmponents — the portion of
capital which can be rented (negatively correlawgtl the level of irreversibility),
the extent to which fixed assets have depreciatedatively correlated), and the
intensity of the second-hand market for the capigahployed (negatively
correlated). Farinas and Ruano (2005) modify theusiry-level measure in
Kessides (1990) to three separate firm-level messux dummy of 1 for firms
renting at least part of their capital and O otheewthe ratio of depreciation
charged during the year / total fixed assets, hrdatio of proceeds of fixed asset

sale / total fixed assets.
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To avoid the effect of fully depreciated assetsigeancluded in a firm’s
balance sheet, this chapter replaces the denomiofatotal fixed assets in Farinas
and Ruano (2005) with the beginning of the yearfixedl assets. To increase the
precision in measuring the cross sectional diffeeeim the fixed asset rental
activities among firms, this chapter uses the temtpense scaled by the modified
denominator instead of the dummy variables in Rariand Ruano (2005). Finally,
using one year's proceeds from fixed asset satgsfisiantly reduces the sample
size whereas the underlying economic force thataasures, i.e. the intensity of
the second hand market for the assets employedfioy,avould not dramatically
change from one year to the next. Hence this chaméifies the numerator of this
measure in Farinas and Ruano (2005) to be the $uimegproceeds from fixed

asset sales in the last three years.

The fixed asset ratio used in Gulen et al. (20@®sdhot directly describe
the extent to which a firm's assets are irreveesilflirms may have very high
percentage of fixed assets in their balance shrgtthis mere fact does not make
the assets highly irreversible if their fixed assefior example, are quickly
depreciated. It might explain why the fixed asssioris statistically weakest and

insignificant among the proxies for real flexibylémployed in Gulen et al. (2008).

The other measurement of irreversibility in Gulenaé (2008) is the
dummy that takes the value of 1 if the firm disisigefor at least one year during
the last three years. Gulen et al. (2008) attrilthi® measure to the frequency of
disinvestments and argues that the more frequémlyirm needs to disinvest, the
more prone it is to irreversibility. In this chapthe measurement of the asset sale

proceeds ratio captures not only the frequency isingestments but also the

60



magnitude of the sale proceeds. More importantigng the lines of Kessides
(1990) and Farinas and Ruano (2005), the more érgcal firm sells its assets, the
more active the second hand market for its assewnd therefore thiewer the

irreversibility of its assets. Also, if firms camraover non-trivial funds from asset
sales, they are subject to lower investment irgléity as the funds can be
reinvested into new assets. On the other handy @iftes with bulky assets which
tend to be more difficult to disinvest are likely achieve non-trivial asset sale
proceeds. The relationship between firms’ disinvestts and their asset
irreversibility can therefore be either negativepasitive; which of these signs

prevails is an empirical question.

The final measurements of the three aspects osiment irreversibility
are the depreciation charge and the rental expdunrseg the year, and the sum of
the proceeds from fixed asset sales in the lagetlyears, all scaled by the
beginning of the year net fixed assets. The higedepreciation charge ratio, the
more quickly the assets are depreciated, the nasityahe firm can replace them
with new assets. The more assets are rented, the @agily the firm can replace
them with new assets at the end of the rental actytnormally no longer than their
useful life. Therefore, these variables are paslyivcorrelated with firms’
flexibility and negatively correlated with investnteirreversibility. The final
measure, i.e. fixed asset sale proceeds ratio,inaéer referred to as the
disinvestment ratio, can be either negatively osipely related to firms’

investment irreversibility.
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Operating leverage

To measure the operating leverage, this chaptarthsestandard text-book
measure of the percentage change in operatingptgfore tax to the percentage
change in sales. Firms with high fixed costs reéatbd variable costs benefit more
from higher sales volume as they do not need tadsps much on additional units
produced. The downside of having high fixed coslative to variable costs is that
if the sales volume is low, firms do not save ascimon additional units not
produced. Hence, firms with high operating leveragehigh fixed costs relative to
variable costs, have operating profits more semsith changes in sales. The ratio
of changes in operating profits to changes in saléiserefore positively related to
the degree of operating leverage. To avoid thethegaalue of operating leverage
in case operating profits and sales move in oppaBiections in a year, negative

ratios are replaced with missing values.

Capacity utilisation

To proxy for the capacity utilisation, this chapteeasures the efficiency
of firms relative to their peers in the same indusising the Data Envelopment
Analysis (DEA) technique. DEA is a non-parameteichinique used to measure the
efficiency of decision making units (DMUs) firstitiated in Charnes et al. (1978).
DEA evaluates each DMU, optimises its performangeither minimising inputs
given the output level or maximising outputs gitka input level, and determines
an efficient frontier on which the efficient DMUg| According to Banker and
Maindiratta (1986, cited in Murthi et al., 1997)ER offers three advantages over
its parametric counterparts. Firstly, it does reguire any assumption about the

functional form of the relationship between inpatsd outputs. Secondly, the
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efficient frontier can practically be achieved, wdes the parametric methods
estimate efficiency relative to the average pertorae. Thirdly, DEA calculates an
efficiency index for individual DMUs whereas therpaetric methods calculate

statistical averages.

In Cooper (2006), value firms suffer negative stsoekd have excess
capacity. The efficiency of value firms is viewewrh the input perspective, i.e.
value firms have more capacity than what is neetdedneet the current low
demands. Therefore this chapter chooses the inpuinmation model, i.e. given
the current level of output, determining the miniminput needed to compare with
firms’ actual input8. To determine its capacity utilisation, each fisrevaluated

against the other firms in the same industry. Itvies are defined as one of the

I The settings of the DEA input minimisation optiare as follows (Emrouznejad, 2005).
Given n DMUs denoted a%DMU 0 ] =1...n}, m inputs denoted a{sxij i =L..m} X;
and s outputs denoted %yrj = 1...8}, the input oriented DEA model seeks to minimise

¢ subject to:
Z/]ix” +S§" =g, O
j
Z/]jyrj -S =yr, Or
j
S'S =200 Or
4,20
wherej,is the DMU to be assessed® and S, are slack variablesS represents an

additional inefficiency use of inpiitwhereasS, represents an additional inefficiency in the

production of output. ¢ is the optimal value ofy. DMU , Is Pareto efficient ifg =1
and the optimal value 08" and S =0. Conversely, DMU , Is inefficient if ¢ <1 and /
or the slacks are positive. The positive value919tonstruct a composite unit with output
Z/]j Y, with r=1.... and inputZ:/LXij with | = 1..., that outperforms unibMU |
and provides targets fddMU o -
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Fama and French (1997) 49ndustries. The output variable is the inflation
adjusted sales. Two input variables are the anpoat of fixed capital, i.e.
depreciation expense, and the annual cost of huapital, i.e. inflation adjusted
salary related expense. The depreciation expensetisnflation adjusted as it
reflects the historical costs at the time the fixegital is acquired. DEA seeks to
find the optimum level of inputs given the level @fitput of a firm within an
industry. To implement DEA, this chapter uses thASSprogramme by
Emrouznejad (2005). The result is an efficiencyeldvom 0 to 1 for each firm
each year, with 0 corresponding to inefficiency anad efficiency. When the DEA
analysis fails to give any efficiency level forient, i.e. when the optimisation fails,

this chapter assumes that the corresponding eftigies zero.

Financial constraints

Almeida and Campello (2007) use the payout ratiyetioer with the credit
ratings of bonds and commercial papers and totstaso proxy for financial
constraints. According to Hahn and Lee (2009), géhesteria reflect financial
constraints in terms of external funds availablebimrowing rather than the higher
cost of borrowing, with the former being more relst/than the latter according to
Jaffee and Russell (1976), Stiglitz and Weiss (}.984d Greenwald et al. (1984)
(cited in Hahn and Lee, 2009). Compared with thHeeiotlternative measures in
Almeida and Campello (2007), the payout ratio isnare direct and straight

forward measure of the ability of a firm to mokélifunds. The net payout ratio is

2 Fama and French (1997) originally provide the gattisation of 48 industries. The recent
update on Kenneth French’s website
(http://mba.tuck.dartmouth.edu/pages/faculty/kendréData_Library/det 49 ind

port.htm} increases the number of industries to 49.
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better than the payout ratio at measuring the caings in terms of fund
availability as it takes into account not only fghdistribution in the form of
dividends but also repurcha$tsand their mobilisation through share issuance.
Hence, this chapter uses the net payout ratio @esptbxy for firms’ financial

constraints.

Gulen et al. (2008) use financial leverage as asoreafor financial
inflexibility of firms. There is a subtle differeacbetween the debt overhang and
the financial constraints. A firm might have highbd overhang but if it can get
access to bank loans or capital markets, it is fimancially constrained. The
hypotheses to be tested are on firms’ financialstaints. Therefore it is more

appropriate to use the net payout ratio in tedtygpthesesl, s andH, .

The construction of the key firm level variablesciébed in this section is

summarised in Panel A of Table 2.2.

[Insert Table 2.2 about here]

2.4.2. Methodology

To address the research questions and the hypetbeteut in section 2.3
(p. 52), this chapter employs two methods of amslys the portfolio sorting
approach, stocks are sorted by the value of BodWdrket ratios as of 31
December (year t-1) in ascending order. Ten paogolvith equal number of
stocks are composed and positions (long and shtjaken at the beginning of

July of the following year (year t) and held untie end of June the next year (year

%3 Share repurchases are relevant given that theg bagome an increasingly important

form of distribution relative to the traditionamMitiend payment.
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t+1). The gap of six months between the account ged and the beginning of the
portfolio holding period ensures that the informatthat is necessary to compose
portfolios (i.e. the Book-to-Market ratio) is awaile to investors. The raw returns
of ten equally weighted deciles and of the longrsiportfolio that goes long in
value stocks (i.e. the portfolio with the higheahking in the Book-to-Market
ratio) and short in growth stocks (i.e. the poitfakith the lowest ranking in the

Book-to-Market ratio) are reported.

Following Fama and French (1992), this chapter omessthe book value
of equity and the Book-to-Market ratio as follGis
= Book value of equity equals book value of commounitygplus balance
sheet deferred t&%
= Market capitalisation equals stock price multipli@dth outstanding
number of shares; and
= The Book-to-Market ratio equals book value of eguditvided by market

capitalisation measured as of‘Tlecembéf of each year.

4 Fama and French (1993, 1995, and 1996) adjudbdbk value of equity for additional
variables including investment tax credit and boakue. Given that data on these
additional variables are not available for sevestaicks, this chapter uses the original
measure of book value of equity in Fama and FréheB2) so that it is more consistently
measured across stocks.

% Balance sheet deferred tax refers to the liagdlin taxable amounts resulting from the
temporary differences between the carrying valoeeghe accounting and the tax purposes

(http://www.iasplus.com/standard/ias12.htraccessed on 16/08/2010). Balance sheet

deferred tax is added to the book value of comnmuite in determining the Book-to-
Market ratio due to the remote nature (documentedor example, Colley et al., 2010) of
the liabilities. This practice is also employed-@ma and French (1992, 1993, and 1996).
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The second methodology uses (a) an asset pricirdelno adjust stock
returns for risks and investigates whether thetpasrelationship between risk
adjusted stock returns and the Book-to-Market rigtipresent after controlling for
risks, and (b) how this relationship is affectedfiogns’ investment environment.
This chapter adapts the asset pricing frameworkvodmov and Chordia (2006) to
examine the relationship between the risk adjustaans and the Book-to-Market
ratio. Avramov and Chordia (2006) use firm-levetadeather than the traditional
portfolio approach in order to avoid (a) losingamhation when stocks are grouped
into portfolios and (b) data snooping biases. Thaenéwork involves a two stage
procedure. In stage one, stock returns of indiMidinens are adjusted for risks
using an asset pricing model. In stage two, tHe agjusted returns are regressed

against the variables that proxy for the widelyutoented asset pricing anomalies.

The asset pricing framework of Avramov and Chor(#806) offers an
important advantage as it can flexibly incorporatielitional information into the
main asset pricing model to adjust stock returmgigks. This chapter extends the
model of Avramov and Chordia (2006) to test thetgbation of the inflexibility
of the firm level investments to the value premium.Avramov and Chordia
(2006), size and the Book-to-Market ratio are chase the conditioning variables
as they proxy for asset-in-place and growth optiomgtivated by the Berk et al.
(2003) model. In this chapter, the firm level cdimfing variables in the original
Avramov and Chordia (2006) model are replaced lith relevant proxies for

investment and financing flexibility that are hypesised to be relevant to the

%8 The majority of U.S. listed firms have their fisggar ended in December (Kamp, 2002),
hence the Book-to-Market ratio is measured in Ddxmrneach year. This practice is also
employed in Fama and French (1992, 1993, and 1996).
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value premium. These proxies are introduced oneoby to highlight their
supplementary roles. The investment irreversibiligerating leverage and excess
capacity measures are not simultaneously preseatnmodel as they all measure
different aspects of investment inflexibility infidirent models of Zhang (2005),

Carlson et al. (2004) and Cooper (2006) respegtivel

The general model specification is described belbwstage one, the

following time series regression is run for indivad firms:

Ry ~Re =0,
1
3 Firm,
+3'|B. B B B |x j xFE. +e.
fz:l[ i f j,.2,f j.3f j.4f ] MWFt—1 ft jt

Firm;,_, x MWF_,
(2.1)

in which R;; is the return on stock j anR is the risk free rate at time t.

F . represents the priced risk factors, which incluge market factor, the HML

and SMB factors of the Fama and French model (199386). Firm characteristic
Firmjt_1 is the one month lagged firm level measurementgapfinvestment
irreversibility, (b) operating leverage, (c) excesapacity, and (d) financial
constraints. The construction of these variabld3estember each year is presented

in section 2.4.1 (p. 59). The variables, measutd&kaember year t-1, are matched

with stock returns from July year t to June yedr, tand lagged one month to be

Firm,_, in equation 2.1 MWF,_, is the one month lagged market wide variable

describing the factors in the business cycle thaudce firms to adjust their
investments to the optimal level. The market widéable is included in addition

to the firm level measurements to test hypothétes H,.an, Hoan Hasp andH, gy
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regarding the interaction of the firm level investminflexibility and the business

cycle.

Avramov and Chorida (2006) argue that the inclusibthe business cycle
variables is motivated by the literature on theetiseries predictability of business
cycle variables, such as Fama and French (1989)Cireth (1991). Following
Jagannathan and Wang (1996), Avramov and Chori@@6§2eventually use the
default spread as the business cycle indicatoril@ino Jagannathan and Wang
(1996), their choice of a single indicator is afsotivated by the desire to have a
small number of variables to ensure some precisiae estimation procedure.
The default spread is chosen as (a) accordingdaniathan and Wang (1996),
interest rate variables are likely to be more hélpi predicting future business
conditions; and (b) Bernanke (1990) reports thasenferal interest rate variables,
the default spread is the best single variableotecast the business cycle. This
chapter measures the default spread as the spreaedn the U.S. corporate bonds

with Moody'’s rating of AAA and BAA.

In stage two, i.e. the cross sectional regressitiespart of returns that are
unexplained by the asset pricing model in stagei®negressed against the Book-
to-Market ratio. This regression helps assessdherr predictability of the Book-

to-Market ratio after controlling for risks.

Size,,
R;t =Cy *CgyBM;,, + [Clt Cx CSt]x PR . T Uy (2.2)
Turnover,

in which R} is the risk adjusted return of stock j at timeneasured as the sum of

the constant and the residual terms from equafadl).(BM, ., is the firm level
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Book-to-Market ratio. The vector of size, cumulatreturns and stock turnover in
equation (2.2) represent the control factors, beling size, momentum, and

liquidity that might also predict the cross sectafrstock returns.

The statistical null hypothesis is that the coédfit Cy,, , attached to the

Book-to-Market ratio is not significantly differefrom zero. This means the Book-
to-Market ratio no longer predicts stock returnsuggests that the value premium

is explained when returns are adjusted for risktage one.

HZ.O: CBM t =0

The coefficients and t-statistics are reportedtifsindependent variables
in stage two are not estimated, stage two regmsgsiaot subject to the error-in-
variable issue discussed in Shanken (1992) (B&uwsdr, 2010 and Subrahmanyam,
2010). The t-statistics are corrected for autodaticm and heteroskedasticity

following the Newey and West (1987) procedure.

This chapter follows Avramov and Chordia (2006) nmeasure the
variables in stage two. Size measures the markégadiaation of a stock at the end
of each month. The Book-to-Market ratio in equaii@dr2) is measured in a similar
way with the Book-to-Market ratio in the portfolapproach and is winsorised at
0.5% and 99.5%. Three variables that measure pasnhs are cumulative returns
for month 2 to 3, 4 to 6 and 7 to 12 prior to therent month. The turnover of
NYSE — AMEX stocks equals trading volume divided daytstanding number of

shares if the stock is listed in NYSE or AMEX. Tiuenover of NASDAQ stocks
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is constructed in a similar manfAkrThe construction of the key firm level

variables described in this section is summarisdebinel B of Table 2.2.

Avramov and Chordia (2006) and Brennan et al. (J988nsform the
variables in equation (2.2) as follows: (1) laggimg months (size and turnover
variables), (2) taking natural logarithm (size niwer variables and the Book-to-
Market ratio), and (3) taking deviation from thespective cross sectional mean
(size, turnover variables, the Book-to-Market radiod cumulative returns). The

transformation is formalised below:

Size_transformel;, = In[lagz(Size;vt )]—%izzllln[lagz(SizQt )] (2.3)
1 i=1
BM _transformel,, = In[BM jvt]—EZIn[BMm] (2.4)

Turnover_transformel;, = In[lag2 (Turnovegfyt )] - % i In[lag2 (Turnove[t )]

(2.5)
in which Sizg,, BM,, andTurnover, are the measurements of size, Book-to-
Market, and turnover in NYSE / AMEX or NASDAQ foirh j at time t as
described above]agz(xt) refers to the two - month lag of variabbg.
In[y] refers to the natural log of variable. n refers to the number of stocks in the

sample at time t. Size_transforme, ,BM _transformel; , and

" The turnovers of the NYSE/AMEX and of the NASDA®Gtéd stocks are separated as
the NASDAQ market is a dealer market and the tdiolume for the NASDAQ traded
stocks could therefore be double counted (Atkind Bryl, 1997, cited in Avramov and
Chordia, 2006). Furthermore, a dummy variable fier NASDAQ listed stocks is included
to control for the tendency that returns on the BA® listed stocks are lower than the
NYSE/AMEX counterparts (Loughran, 1993, cited inrAmov and Chordia, 2006).
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Turnover_transformel;, are the corresponding variables after the

transformation and repla&zg,, BM,,, and Turnover,. These variables are

it
lagged one month to becoi8&zg, ,, BM,,_,, and Turnover _ in equation

2.2).

The variables are lagged to avoid any biases caunsbid-ask effects and
thin trading. Due to the considerable skewnesgy, #ne transformed using natural
logarithm. Finally, taking deviation from the crossctional mean implies that the
average stock will have the values of each of ttme fevel characteristic equal to

zero, and the expected return is determined sbiethe risk factors.

2.4.3. Sample Description

The sample includes stocks which are not in thani@mal and utility
sectors and are listed in the three stock markély SE, AMEX and NASDAQ.
Financial stocks are excluded as they have diftesseet structures compared to
the non-financial stocks. Utilities stocks are exed as utilities firms and
potentially their investments are more strictly ukaged than firms in other
industries. Stocks should have a minimum of 36 m®ndf non-negative book
value of equity to be included in the sample. Thmgle covers 414 months from
July 1972 to December 2006, with 988,050 firm-masibservations. The coverage
period starts in 1972 due to the availability o thata to measure net payout ratio.
Panel A of Table 2.3 shows some statistics for ki variables. All variables
except for the efficiency measure show a high degfeskewness given their high
standard deviations and the considerable differéiteeen means and medians.

The three variables that describe the extent t@lwhirms’' assets are irreversible,
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i.e. the depreciation charge ratio, the rentabratid the disinvestment ratio, have

their means within a close range but the mediagsfaiantly apart.

The correlation matrix of the key variables shols the three investment
irreversibility variables are significantly posiglly correlated. The correlation
coefficients (a) between the depreciation chargie end the disinvestment ratio,
and (b) between the rental expense ratio and aveistment ratio, are close to
zero; while that between the rental expense ratibthe depreciation charge ratio
is higher (at 0.33) but still well below 1.00.&'remaining correlation coefficients
between any other two variables are either stedidyi or economically

insignificant, suggesting that they describe ddféreconomic forces.
[Insert Table 2.3 about here]

Panel B of Table 2.3 describes the statistics far variables in the
regressions of the Avramov and Chordia’s asseingriramework. An average
stock in the sample has the excess return of 0.dfanonth with the average
market capitalisation of $1.30 billion and the ags Book-to-Market ratio of 0.98.
The average cumulative returns of the p&5t@®3“ month, 4' to 6" month, and 7
to 12" month are 2.75%, 4.09% and 8.67% per month respéct All the
variables in this panel show a significant leveskéwness, with the mean values
well above the median, which suggests that it gr@griate to transform them in
accordance with Avramov and Chordia (2006) and Baenet al. (1998) as

described in section 2.4.2 (p. 65).

73



2.5. The Results

2.5.1. Results of the univariate analysis
2.5.1.1. The Profitability of the Value-Growth Trading Strategy

Table 2.4 reports the returns to the ten equallighted portfolios sorted
by the Book-to-Market ratio and the long-short fiivs. For the full sample, the
returns to the portfolios follow a monotonic patteincreasing from the growth
portfolio to the value portfolio. The return to tleng-short portfolio is 1.55% per

month and is statistically significant.

[Insert Table 2.4 about here]

Furthermore, in the subsamples with the availabta tb calculate the key
firm level variables, including the depreciationadle ratio, the rental expense
ratio, the disinvestment ratio, the operating lager the efficiency ratio, and the
net payout ratio, similar patterns are observedh\ttie exception of the subsample
with the availability of the efficiency ratio, threturns to the portfolios in the other
subsamples also follow a monotonic pattern, inéngasom the growth portfolios
to the value portfolios. The returns to the longssiportfolios in these subsamples
are positive and statistically significant, varyibgtween 1.23% per month (the
subsample with the available operating leverage) &r62% per month (the

subsample with the available disinvestment ratio).

In the subsample with the efficiency ratio, theures to the portfolios do
not strictly follow a monotonic pattern from theogrth to the value portfolio — the
return declines from decile 2 to 4 before it insesafrom decile 4 through to decile

10 (i.e. the value portfolio). The return of 0.948r month to the long-short
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portfolio in this subsample is also significantt lell below the returns to the
long-short portfolios in the other subsamples. @\ethe evidence obtained using
the portfolio sorting methodology suggests thaugastocks outperform growth

stocks, consistent with the existing literaturettos value premium.

To conclude, there is evidence that the returndheoportfolios based on
the Book-to-Market ratio increase monotonicallynfreow to high Book-to-Market
deciles. The returns to the long-short portfolios positive and significant. The
evidence suggests that hypothebig;, i.e. whether the value-growth trading

strategy is profitable, cannot be rejected in thiwariate analysis.

2.5.1.2. Investment Irreversibility and the Value Pemium

This chapter first investigates how investment versibility differs
between value and growth stocks to test the relsiip between firms’ investment
irreversibility and the value premium (hypothekis,;). Columns 1 to 3 in Table
2.5 present the average measures of investmeneisibility, i.e. the ratio of
depreciation expenses, rental expenses and thego®drom fixed asset sale, to
beginning of the year net fixed assets of the Bmoktarket deciles. The time
series average of (a) the mean investment irrdubtgimeasures of ten equally
weighted decile portfolios, and (b) the differeringhese means measures of the
value and growth portfolios, are reported. Tabl @esents the evidence on the

relationship between investment irreversibility dhel value premium.

Investment irreversibility measured by the depit@&miacharge ratio

In column 1 in Table 2.5, the depreciation chargdior decreases

monotonically across the ten Book-to-Market decitesn the growth portfolio to
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the value portfolio. The growth portfolio has theeeage depreciation charge ratio
of 23.57% whereas that of the value portfolio i2640. The assets of value firms
appear to be on average longer lived than the saséegrowth firms, suggesting
that it is easier for growth firms to make new istveents than value firms. As
expected, the depreciation charge ratio, being tivedg related to firms’

investment irreversibility, is higher among growittms and lower among value

firms.

[Insert Table 2.5 about here]

Table 2.6 investigates hypothebis,, that the higher the gap in investment
irreversibility between value and growth stocksg thigher the value premium.
Panel A provides the evidence when investment enslaility is measured using
the depreciation charge ratio. Hence, only thosesfiwith the available data to
construct the depreciation charge ratio are indudée sample is then divided
into three subsamples. Firms having the depredciati@arge ratio in the top 30%
are included in the subsample with low investmamtversibility. Firms having the
depreciation charge ratio in the bottom 30% aréuded in the subsample with
high investment irreversibility. The remaining fismare included in the subsample

with medium investment irreversibility.

[Insert Table 2.6 about here]

In the overall sample, the return to the long-shpanttfolio is 1.54% per
month and is statistically significant (column 2Tiable 2.4). Similarly, the first
three columns of Panel A in Table 2.6 show thatlirthe three subsamples by the
depreciation charge ratio, the average returnbeden deciles generally increase

from the growth portfolios to the value portfoliol the subsample with low
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investment irreversibility (high depreciation changtios), the return to the long-
short portfolio is 2.00% per month and is stataticsignificant. In the subsamples
with medium and high investment irreversibilityetheturns are lower (1.19% per

month and 1.38% per month respectively).

The last three columns of Panel A in Table 2.6 gmeghe average
depreciation charge ratio of the deciles and theesponding gaps in this ratio
between the value and growth portfolios in the étsabsamples. The depreciation
charge ratio exhibits a decreasing pattern acressléciles from the growth to the
value portfolios in the subsample with low investtdrreversibility (high
depreciation charge ratio). The pattern is not nmmo in the subsamples with
medium and high investment irreversibility. All tgaps in the depreciation charge
ratios of the value and growth portfolios are negain the three subsamples,

similar to the gap in the overall sample (column Table 2.5).

The gap in absolute value is the highest (3.58%)érmsubsample with low
investment irreversibility. It is lower in the swamsples with medium and high
investment irreversibility (1.31% and 0.70% respety). The results show that
the subsample with the highest investment irreldityi gap (3.58%) generates the
highest value premium (2.00% per month). The mageitof the gap and of the
value premium in this subsample is well above thahe other two subsamples.
However, the positive relationship between the eeption gap and the value

premium does not hold between these two subsaffiplEse evidence weakly

% The subsample with a lower gap (0.56%) generatgigteer value premium (1.38% per
month), whereas in the subsample with a higher(fj&1%), the premium is lower (1.19%

per month).
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supports the hypothesis that the higher the investinreversibility gap, the higher

the value premiumH,).

Investment irreversibility measured by the rentademse ratio

In column 2 in Table 2.5, the rental expense r&itows a declining
pattern across the ten Book-to-Market deciles fritve growth to the value
portfolio. The growth portfolio has the averageta¢rexpense ratio of 17.13%
whereas that of the value portfolio is 8.04%. Giofitms appears to use more
rented assets than value firms, suggesting thateasier for growth firms to shift
between fixed assets than value firms. As expetitedrental expense ratio, being
negatively related to the investment irreversipitif firms’ assets, is higher among

growth firms and lower among value firms.

Panel B in Table 2.6 provides the evidence tohgpgbthesidH, ,, (i.e. the
higher the gap in investment irreversibility betweslue and growth stocks, the
higher the value premium) when investment irre\alisi is measured using the
rental expense ratio. Hence, only those firms \tlih available data to construct
the rental expense ratio are included. The sanmpl¢hen divided into three
subsamples. Firms having the rental expense nmatibd top 30% are included in
the subsample with low investment irreversibilffrms having the rental expense
ratio in the bottom 30% are included in the subdampith high investment
irreversibility. The remaining firms are included the subsample with medium

investment irreversibility.

Column 3 in Table 2.4 reports that the return ® ling-short portfolio is
1.53% per month and is statistically significanttive overall sample with the

available rental expense ratio. Similarly, thetfitgee columns of Panel B in Table
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2.6 show that in all the three subsamples by thé&arexpense ratio, the average
returns to the ten deciles generally increase fitwergrowth portfolios to the value
portfolios. The return to the long-short portfolio the subsample with low
investment irreversibility (high rental expenseias) is 1.68% per month and is
statistically significant. In the subsamples wittedium and high investment
irreversibility, the returns are lower (1.19% peonth and 1.38% per month

respectively).

The last three columns of Panel B in Table 2.6 gmethe average rental
expense ratio of the deciles and the correspongiams in this ratio between the
value and growth portfolios in the three subsamplése rental expense ratio
exhibits a decreasing pattern across the decila® fthe growth to the value
portfolios in all the three subsamples. All the giapthe rental expense ratio of the
value and growth portfolios are negative in the¢hsubsamples, similar to the gap

in the overall sample (column 2 in Table 2.5).

The gap in absolute value is the highest (5.71%)émsubsample with low
investment irreversibility. It is lower in the swamples with medium and high
investment irreversibility (1.65% and 0.35% respety). The results show that
the subsample with the highest investment irrelsdityi gap (5.71%) generates the
highest value premium (1.68% per month). The mageitof the gap and of the
value premium in this subsample is higher than ildhe other two subsamples.

However, the positive relationship between thealegap and the value premium
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does not hold in these two subsamfleSimilar to the evidence on the relationship
between the depreciation gap and the value prendiscussed in the previous
section, the results in this section only weaklpmurt the hypothesis that the

higher the investment irreversibility gap, the lgkhe value premiuntg ,,).

Investment irreversibility measured by the disirinent ratio

In column 3 in Table 2.5, the disinvestment ratidofwvs an increasing
pattern across the ten Book-to-Market deciles fritve growth to the value
portfolio. The average disinvestment ratio of thevgh portfolio is 1.57% whereas
that of the value portfolio is 3.23%. The disinvesent ratio appears to be
positively related to the Book-to-Market ratio. Téeidence is consistent with the
disinvestment ratio being positively related tar&' investment irreversibility.
While being scaled by the same deflator, i.e. tbginning of the year net fixed
assets, the magnitude of the disinvestment ratimush lower than that of the
depreciation charge ratio and the rental expense, n&lative to the net fixed
assets. The evidence suggests that reversing ineets through the disinvestment
of existing assets is less important a channel enetpto the option to rent or to

depreciate the existing assets, and invest in m®as.0

Panel C in Table 2.6 provides the evidence tohgsbthesiH, ,, (i.e. the
higher the gap in investment irreversibility betweslue and growth stocks, the
higher the value premium) when investment irre\liy is measured using the

disinvestment ratio. Hence, only those firms with available data to construct the

% The subsample with a lower gap (0.35%) generateigteer value premium (1.49% per
month), whereas in the subsample with a higher(fj&%%), the premium is lower (1.30%

per month).
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disinvestment ratio are included. The sample is thieided into three subsamples.
Firms having the disinvestment ratio in the top 38% included in the subsample
with high investment irreversibility. Firms havirtbe disinvestment ratio in the
bottom 30% are included in the subsample with lovestment irreversibility. The
remaining firms are included in the subsample witledium investment

irreversibility.

Column 4 in Table 2.4 reports that the return ® [tng-short portfolio in
the overall sample with the available disinvestnratio is 1.62% per month and is
statistically significant. Similarly, the first the columns of Panel C in Table 2.6
show that in all the three subsamples by the disitment ratio, the average returns
to the ten deciles generally increase from the troportfolios to the value
portfolios. The returns to the long-short portfslim the subsamples with low,
medium and high investment irreversibility (low, dingm and high disinvestment
ratios respectively) are 1.56% per month, 1.42%nmenth, and 1.66% per month

respectively and are all statistically significant.

The last three columns of Panel C in Table 2.6 greshe average
disinvestment ratio of the deciles and the corredpy gaps in this ratio between
the value and growth portfolios in the three sulyjgam The disinvestment ratio
does not follow any specific pattern across theleeérom the growth to the value
portfolios in all the three subsamples. Furthermdtere appears to be no
relationship between the disinvestment gap andvéitee premium in the three

subsamples.
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Conclusions

Of the three measures for investment irreversibithe disinvestment ratio
appears to contribute the least economic magnitedgieghermore, the results reject
the hypothesis that the higher the investment émsbility gap, the higher the
value premium HKl,,) when investment irreversibility is measured bye th

disinvestment ratio.

2.5.1.3. Operating Leverage and the Value Premium

This chapter first investigates how operating lager differs between
value and growth stocks to test the relationshigveen firms’ operating leverage
and the value premiulfinypothesisH, z;). Column 4 in Table 2.5 reports the time
series average of (a) the mean operating leverhtgnequally weighted deciles,
and (b) the difference in these means of the vahgegrowth portfolios. Operating
leverage increases monotonically across the terk-Bo®arket deciles from the
growth to the value portfolio. The growth portfolltas the average operating
leverage of 1.28 times whereas that of the valugfgio is 3.30 times. The
profitability of value firms appears to be more siéive to changes in their sales,
suggesting that value firms rely more heavily otdi costs in their cost structure
as compared to growth firms. As expected, operdéngrage is on average higher

among value firms than among growth firms.

Table 2.7 investigates hypotheslgs, that the higher the gap in operating
leverage between value and growth stocks, the hitiiee value premium. Only
those firms with the available data to constructraping leverage are included.
The sample is then divided into three subsampiesisFhaving operating leverage

in the top 30% are included in the subsample widfh loperating leverage. Firms
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having operating leverage in the bottom 30% ar&uded in the subsample with
low operating leverage. The remaining firms arduded in the subsample with

medium operating leverage.

[Insert Table 2.7 about here]

As reported in column 5 in Table 2.4, the returth® long-short portfolio
in the overall sample is 1.23% per month and Bssi@ally significant. Similarly,
the first three columns in Table 2.7 show that intlae three subsamples by
operating leverage, the average returns to theléeiles generally increase from
the growth portfolios to the value portfolios. Theturns to the long-short
portfolios in the subsamples with high, medium dow operating leverage are
1.05% per month, 1.15% per month and 1.12% per mi@spectively and are all

statistically significant.

The last three columns in Table 2.7 present theageeoperating leverage
of the deciles and the corresponding gaps in tldasure between the value and
growth portfolios in the three subsamples. Opegatliaverage follows an
increasing pattern from the growth to the valuetfpbo in the subsample with
medium operating leverage. However, in the othbsamples, it does not appear
to follow any pattern across the Book-to-Market idsc Furthermore, there
appears to be no relationship between the operétiverage gap and the value
premium in the three subsamples. Hence, the resjést the hypothesis that the

higher the operating leverage gap, the higher #wevpremiumHi, z,).
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2.5.1.4. Excess capacity and the Value Premium

This chapter first investigates how excess capatiifers between value
and growth stocks to test the relationship betwi@ems’ excess capacity and the
value premiun{hypothesiH, 45). Column (5) of Table 2.5 reports the time series
average of (a) the mean excess capacity of terllggueighted deciles, and (b) the
difference in this measure between the value aadtrportfolios. The efficiency
ratio follows a declining pattern, although noficity monotonic, from the growth
to the value portfolio. The growth portfolio hasthverage efficiency ratio of
76.24% whereas that of the value portfolio is 5%94rowth firms appear to be
more efficient than value firms, consistent witk #xpectation that generally value

firms have more excess capacity than growth firms.

Table 2.8 investigates hypothesis 4, that the higher the gap in excess
capacity between value and growth stocks, the higie value premium. Only
firms with the available data to construct the @dincy ratio are included. The
sample is then divided into three subsamples. Firavsng the efficiency ratio in
the top 30% are included in the subsample with éxaess capacity. Firms having
the efficiency ratio in the bottom 30% are includadthe subsample with high
excess capacity. The remaining firms are includgethé subsample with medium

excess capacity.

[Insert Table 2.8 about here]

Column 6 in Table 2.4 shows that in the overall gliagmnthe return to the
long-short portfolio is 0.94% per month. While &atally significant, it is 40%
lower than the corresponding figure in the origisample. In the first three

columns in Table 2.8, the returns to the long-shparttfolios are positive and
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significant in two out of the three subsamples $@8per month and 0.91% per
month). However, the returns to the Book-to-Mardetiles from the growth to the

value portfolios in these subsamples do not follmy monotonic pattern.

The last three columns in Table 2.8 present theageeefficiency ratio of
the deciles and the corresponding gaps in thie tatween the value and growth
portfolios in the three subsamples. The efficieratio does not follow any pattern
from the growth to the value portfolio in any suigde. Furthermore, there
appears to be no relationship between the effigigap and the value premium in
the three subsamples. Hence, the findings rejechyipothesis that the higher the

efficiency gap, the higher the value premiufa {,).

2.5.1.5. Financial Constraints and the Value Premm

To test the relationship between firms’ financiahstraints and the value
premium (hypotheseBl, s and H, ), this chapter first investigates how financial
constraints differ between value and growth sto€@ldumn 6 in Table 2.5 reports
the time series average of (a) the mean net pagbios of ten equally weighted
deciles, and (b) the difference in this ratio beswéhe value and growth portfolios.
The net payout ratio does not follow any monotqmat¢tern across the Book-to-
Market deciles from the growth to the value poitfel The net payout ratio of the

deciles varies within the range of 10% to 15%.

Table 2.9 presents the evidence on the relationbkigveen financial
constraints and the value premium. If financialstomints play the primary role to
the value premium, i.e. it is driven by the diffece between the financial
constraints of value and growth firms, the highe gap in financial constraints

between value and growth firms, the higher the evalpremium K,sp).
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Alternatively, financial constraints could play @&cendary role to the value
premium through reinforcing the impact of firms'vestment irreversibility on
firms’ investments in working capitals and fixedpttals. Furthermore, section
2.5.1.2 (p. 75) supports the contribution of firnmerestment irreversibility to the
value premium. Therefore, alternatively the monarficially constrained firms are,

the higher the value premium among these firfhsJ).

[Insert Table 2.9 about here]

The sample in Table 2.9 includes firms with theilabée data to construct
the net payout ratio. The sample is then dividad ithree subsamples. Firms
having the net payout ratio in the top 30% areudet in the subsample with low
financial constraints. Firms having the net paymtio in the bottom 30% are
included in the subsample with high financial coaists. The remaining firms are

included in the subsample with medium financialstoaints.

Column 7 in Table 2.4 reports that the return ® [tng-short portfolio in
the overall sample with the available net payotibsais 1.61% per month and is
statistically significant. The first three columims Table 2.9 show that in all the
three subsamples by net payout ratios, the avereiyens to the ten deciles
generally increase from the growth portfolios te ttalue portfolios. The returns to
the long-short portfolios in the subsamples witty,lanedium and high financial
constraints (i.e. high, medium and low net payaiios) are 1.50% per month,
1.48% per month and 1.44% per month respectiveig. differences approximate
each other and do not support the hypothesis Heatvalue premium is higher

among firms with higher financial constraints (hypesisH, s).
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The last three columns in Table 2.9 present theageenet payout ratio of
the deciles and the corresponding gaps in thi® rafi the value and growth
portfolios in the three subsamples. Similar to twerall sample, in the three
subsamples, the net payout ratio does not appefatldav any pattern across the
deciles from the growth to the value portfoliosrtharmore, there appears to be no
relationship between the financial constraint gag ¢&he value premium in the
three subsamples. Hence, the findings reject thpothesis that the higher the

financial constraint gap, the higher the value puam(H, s,).

Overall, the evidence does not support either Hhgsis H, (the higher the
financial constraint gap, the higher the value puem), or hypothesid, s, (the
value premium is higher among firms with higherafigial constraints) in the
univariate analysis. It is possible that the relaghip between financial constraints
and the value premium exists but not in the lindiegction hypothesised iH, s,

and H, 6a

2.5.2. Results of the multivariate analysis
2.5.2.1. The Profitability of the Value-Growth Trading Strategy

Scenarios 1 and 2 in Table 2.10 provide the eviglefoc the value
premium using the Avramov and Chordia (2006) regijoesapproach. In scenario
1, returns are not adjusted for risks in the stageregression. The raw returns are
regressed against the firm level variables as testin equation 2.2 (p. 69) in the
stage two regression. The Book-to-Market coefficisrpositive and significant. It
suggests that there is a positive and significatdationship between the cross
section of stock returns and the Book-to-Marketorathis result confirms the

evidence so far that the value premium exists enstimple. The coefficients of the
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control variables also show the expected signs.sTfecoefficient is negative and
significant (i.e. the return predictability of s)zewhile the cumulative return
coefficients are positive and significant (i.e. tieéurn predictability of cumulative

returns).
[Insert Table 2.10 about here]

In scenario 2, the unconditional Fama and Frenchetliactor model is
used to adjust returns for risks in stage one.tifhe series regression in stage one

is described in equation 2.1 (p. 68) with the failog

constrain; , =B, 3¢ =B, =0. The risk adjusted returns are regressed

against the firm level variables as described imaéign 2.2. The adjusted’ Brops
from 4.43% in scenario 1 to 2.18% in scenario ggsesting that the Fama and
French model in stage one helps better explainréfern predictability of the
variables in equation 2.2. However, the Book-tokarcoefficient is positive and
significant. The evidence suggests that the BoeMidnket ratio predicts stock
returns, or the value premium exists, even whecksteturns are adjusted for risks

using the unconditional Fama and French model.

To conclude, the Book-to-Market ratio is positiveglated to the returns,
including both raw returns and the risk adjusteadrres using the Fama and French
three factor model, at the firm level. Consisterthwhe evidence in the univariate
analysis in section 2.5.1.1 (p. 74), the evidentethis section suggests that
hypothesidH, ,, i.e. whether the value-growth trading strateggrisfitable, cannot
be rejected. The answer to the first research mumgste. whether the value

premium exists in the sample, is therefore affimmat
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2.5.2.2. Investment Irreversibility and the Value Pemium

The univariate evidence in section 2.5.1.2 (p. #&ygests that the
investment irreversibility gap between value andwgh firms is related to the
magnitude of the value premium (hypothdsis,) when investment irreversibility
is proxied by the depreciation charge ratio and ridwetal expense ratio. The
evidence does not support this conjecture wherstment irreversibility is proxied
by the disinvestment ratio. This section invesggahypothesi#, ., i.e. firms’
investment irreversibility and the business cyolgether affect the value premium.
To provide evidence for this hypothesis, this chapises the asset pricing
framework of Avramov and Chordia (2006) as detaitedection 2.4.2 (p. 65). The
three proxies for investment irreversibility refiehe three independent aspects of
investment irreversibility. Therefore this chapteses all the three measures to
investigate whether investment irreversibility ahé business cycle can explain
the value premium. Only firms with available infation to calculate the three

measures of investment irreversibility are include&anel B in Table 2.10.

Scenario 3 in Panel B in Table 2.10 replicates ager?® and uses the
unconditional Fama and French model to adjust metdor risks in stage one.

Similar to the result in scenario 2, scenario 3wghdhat the value premium is
present in this subsample, with the Book-to-Madefficient Cg,, , (0.21) in the
cross sectional regression (equation 2.2, p. 80)gbstatistically significant. In

scenario 4, the unconditional Fama and French miodgage one is replaced by

the conditional version in which the betas are dmmkd on the three measures of

% Scenario 2 investigates the original sample withrequirement that any investment

irreversibility, operating leverage, efficiency, farancial constraints measure is available.
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investment irreversibility. The time series regr@ssn stage one is described in

equation 2.1 (p. 68) with the constrgffjt, ; = B, , =0. As the Book-to-Market

coefficient Cg, ,(0.13) in the cross sectional regression (equaZi@) remains

statistically significant, introducing informatioabout investment irreversibility

does not help the Fama and French model to explainvalue premium. The

coefficient Cgy, is smaller in scenario 4 than in scenario 3, sugygsthat

introducing the information on firms’ investmenteaversibility into the asset
pricing model helps reduce the economic signifieaofcthe value premium in the

sample.

Central to the mechanism that gives rise to theev@remium in Zhang
(2005) is the difference in the value and growtim§' response to the business
cycle due to the difference in their investmergvarsibility. Furthermore, Petkova
and Zhang (2005) and Lettau and Ludvigson (200t) fihat value stocks
outperform growth stocks in good states and undeiepm in bad states of the
economy. The evidence presented so far suggests inb@ducing solely
investment irreversibility is insufficient for tHeama and French model to explain
the value premium. This chapter next supplemenés dbnditional Fama and

French model with the information about the busiregle.

In scenario 5 (panel B in Table 2.10), stock refuare adjusted for risks
using the Fama and French model which is conditiooe the business cycle

variable. Equation 2.1 (p. 68) describes the tiprées regression in stage one with

the constraingG, ,; =3, ,; =0. The Book-to-Market coefficiency,, ,is 0.18
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and is statistically significant, meaning that aslucing the business cycle variable

only does not help the Fama and French model t@aiexile value premium.

Finally, in scenario 6 (panel B in Table 2.10) cktoeturns are adjusted for
risks using the Fama and French model which is itionéd on both investment

irreversibility and the default spread as describbethe full version of equation

2.1. The Book-to-Market coefficiency,, ,of 0.08 is statistically insignificant.

However, the p-value is actually 10.15%, only maadly above the threshold of
10% for the purpose of determining the conventiositistical significance.
Compared with the Book-to-Market coefficients rapdrin scenarios 3 to 5, the
Book-to-Market coefficient in scenario 6 is alsadeeconomically significant with

the smallest coefficient.

The results support hypothesis,,, that the value premium can be
explained when taking into account firms’ investin@neversibility. While the
Fama and French model includes a value factos, imgapable of explaining the
value premium. The sole information about firmsvestment irreversibility is
insufficient to improve the power of the Fama amdneh model in explaining the
value premium. The Fama and French model can exfiai value premium only
when both firms’ investment irreversibility and thasiness cycle are used as the

conditioning variables.

2.5.2.3. Operating Leverage and the Value Premium

This section investigates hypotheldis,, i.e. firms’ operating leverage and
the business cycle together affect the value premising the asset pricing
framework of Avramov and Chordia (2006). Only firmgith the available

information to calculate operating leverage arduithed in Panel C of Table 2.10.

91



Scenario 7 in Panel C of Table 2.10 replicates awen2 and uses the
unconditional Fama and French model to adjust metdor risks in stage one.

Similar to the result in scenario 2, scenario 7wghdhat the value premium is

present in this subsample, with the Book-to-Madefficient Cg, , in the cross

sectional regression (equation 2.2, p. 80) beirgitipe and statistically significant.

In scenarios 8 to 10, the unconditional Fama amhdlr model in stage
one is replaced by the conditional versions in White betas are conditioned on
(a) firms’ operating leverade (b) the business cycle variabfleand (c) both firms’

operating leverage and the business cycle varidblés the cross sectional

regression (equation 2.2), the Book-to-Market doffitCy, , remains positive

(from 0.13 to 0.16) and significant (t-statistiayiag from 2.57 to 2.86). The result
rejects hypothesidi, s, that firms’ operating leverage and the businesslecy
together help explain the value premium. Furtheendine univariate results in
section 2.5.1.3 (p. 82) reject hypothddiss, that the higher the operating leverage
gap, the higher the value premium. Taken togetherfindings do not support the

relevance of firms’ operating leverage to the vatemium.

2.5.2.4. Excess Capacity and the Value Premium

This section investigates hypothesis,, i.e. firms’ excess capacity and
the business cycle together affect the value premising the asset pricing

framework of Avramov and Chordia (2006). Only firmgith the available

* The constraint3, 5 ; = 3, ,; = Ois imposed on equation 2.1.

*2The constrainif3, , ¢ = 3; 4 ; = Ois imposed on equation 2.1.

% No constraint is imposed on equation 2.1.
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information to calculate the efficiency ratio aneluded in Panel D of Table 2.10.
Scenario 11 in Panel D of Table 2.10 replicatesn@ie 2 and uses the
unconditional Fama and French model to adjust metdor risks in stage one.

Similar to the result in scenario 2, scenario léwshthat the value premium is

present in this subsample, with the Book-to-Markegfficientcy,, . in the cross

sectional regression (equation 2.2, p. 80) beirsitiwe and statistically significant.

In the scenarios 12 to 14, the unconditional Fam Brench model in
stage one is replaced by the conditional versionghich the betas are conditioned
on (a) firms’ efficiency rati®f, (b) the business cycle variableand (c) both firms’

efficiency ratios and the business cycle varible the cross sectional regression

(equation 2.2), the Book-to-Market coefficiegy, , remains positive (from 0.14 to

0.18) and significant (t-statistic varying from 2.60 3.13). The results reject
hypothesisH. 4, that firms’ efficiency or excess capacity and thesiness cycle

together help explain the value premium. Furtheendine univariate results in
section 2.5.1.4 (p. 84) reject hypothddis;, that the higher the efficiency gap, the
higher the value premium. Taken together, the figsi do not support the

relevance of firms’ excess capacity to the valuampum.

2.5.2.5. Financial Constraints and the Value Premm

This section investigates hypothesés;, andH, g, using the asset pricing

framework of Avramov and Chordia (2006). If finaalciconstraints play the

*The constraint3, 5 ; = 3, ,; = Ois imposed on equation 2.1.

*The constraintf3, , ¢ = 3; 41 = Ois imposed on equation 2.1.

% No constraint is imposed on equation 2.1.
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primary role, financial constraints and the bussnegcle together are expected to
affect the value premiumHgs,). Alternatively, if financial constraints play the
secondary role, then financial constraints, investimirreversibility and the

business cycle together are expected to affectahe premiumHl, gp).

Financial constraints and the value premium

Only firms with the available information to calate net payout ratios are
included in Panel E in Table 2.10. Scenario 15and?P E in Table 2.10 replicates
scenario 2 and uses the unconditional Fama ancfrmandel to adjust returns for
risks in stage one. Similar to the result in sciendr scenario 15 shows that the

value premium is present in this subsample, witke tBook-to-Market

coefficientcy,, ,in the cross sectional regression (equation 2.28Q). being

positive and statistically significant.

In the scenarios 16 to 18, the unconditional Famd Brench model in
stage one is replaced by the conditional versionghich the betas are conditioned
on (a) firms’ financial constraints (b) the business cycle varialleand (c) both

firms’ financial constraints and the business cyeeablé®. The Book-to-Market
coefficientcy,, , in the cross sectional regression (equation 2.@janes positive
(varying from 0.10 to 0.17) and significant (t-s&t varying from 1.97 to 3.11).

The results reject hypothegis 5, that firms’ financial constraints and the business

cycle affect the value premium.

¥ The constraint3, 5 ; = 3, ,; = Ois imposed on equation 2.1.

*The constraintf3, , ¢ = 3; 41 = Ois imposed on equation 2.1.

%9 No constraint is imposed on equation 2.1.
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Financial constraints, investment irreversibilindahe value premium

Only firms with the available information to calaté both net payout
ratios and the three measures of investment irsenigty are included in Panel F
in Table 2.10. Scenario 19 (Panel F in Table 2rép)icates scenario 2 and uses
the unconditional Fama and French model to adptstrms for risks in stage one.

Similar to the result in scenario 2, scenario 16wshthat the value premium is

present in this subsample, with the Book-to-Markeefficientcy,, . in the cross

sectional regression (equation 2.2) being posiiwe statistically significant.

In scenario 20, the unconditional Fama and Frencteiin stage one is
replaced by the conditional version in which theabeare conditioned on both

financial constraints and investment irreversipiliThe time series regression in

stage one is described in equation 2.1 with thestcamtf3, ,; =3, ,; =0. As

the Book-to-Market coefficiett;, , in the cross sectional regression (equation 2.2)

remains positive and significant, introducing fin&h constraints and investment
irreversibility does not help the Fama and Frenatdeh to explain the value

premium.

As section 2.5.2.2 (p. 89) supports hypothds}s, that investment
irreversibility and the business cycle togethereeffthe value premium, it is
possible that the indirect role of financial coasits to the value premium through
investment irreversibility, if exists, would be aldependent on the business cycle
state. Scenarios 21 and 22 (Panel F in Table 2d@)unt for this possibility. In
scenario 21, stock returns are adjusted for risksguthe Fama and French model

which is conditioned on the business cycle variaBlguation 2.1 describes the
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time series regression in stage one with the cansf, ,; =5, ,; =0. The

Book-to-Market coefficienty,, , is positive and significant.

Finally, in scenario 22 (panel F in Table 2.10qcktreturns are adjusted
for risks using the conditional Fama and French ehodith betas being
conditioned on both firms’ financial constraintsdanvestment irreversibility, and
the business cycle variable. Stock returns aresgetjufor risks using the Fama and
French model which is conditioned on both investmiereversibility and the

default spread as described in the full versioagfation 2.1. The Book-to-Market

coefficientcy,, , of 0.07 is statistically insignificant with the tasistic of 1.60.

Compared with the coefficieat,, ,reported in scenarios 19 to 21, the

corresponding coefficient in scenario 22 is alssteeconomically significant with
the smallest coefficient. Both the coefficient atme t-statistic (0.07 and 1.60
respectively) of the Book-to-Market variable insago 22 are lower than in those
in scenario 6 (0.08 and 1.64 respectively) in whiclancial constraints are not

present.

The results in this section support hypotheslgg, that financial
constraints, investment irreversibility and the ibass cycle together affect the
value premium. The value premium is better expthittan when only (a) firms’
investment irreversibility and (b) the default sgleare considered. Section 2.5.2.2
(p. 89) supports hypotheskd, ,, that investment irreversibility and the business
cycle together affect the value premium. The figdimn this section supplement
that adding financial constraints to this relatidpsbetter explains the value

premium.
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2.6. Conclusions

This chapter investigates the effects of firms’ @bgl investment
inflexibility on the value premium. Consistent withe literature, this chapter finds
strong evidence of the value premium in the sarapéanined. This chapter reports
the raw value premium of 1.55% per month. The vadteamium is also evident
given the positive and significant relationshipvisetn stock returns and the Book-
to-Market ratio. When stock returns are adjustedriiks using the unconditional
Fama and French three factor model, the relatipnskimains positive and
significant. The evidence suggests that the vatamjum exists even when returns

are adjusted for risks using the Fama and Frermele flactor model.

This chapter finds that consistent with Zhang (30@5ms’ investment
irreversibility is relevant to the value premiunheére is a monotonic upward trend
in investment irreversibility across the Book-toKet portfolios from the growth
to the value portfolio. Furthermore, when using o of the three dimensions of
investment irreversibility, this chapter finds thihe higher the gap in investment
irreversibility between value and growth firms, thagher the value premium.
When the Fama and French three factor model isittoned on both investment
irreversibility and the business cycle, the relasitip between stock returns and the

Book-to-Market ratio becomes marginally insignifica

The above finding suggests that the value-growdlditig strategy is no
longer profitable once risks are controlled forngsithe conditional Fama and
French model with the model specification descriledve. The evidence supports
the theory in Zhang (2005) and highlights the intaatr role of both the business

cycle and the firm level investment irreversibilityexplaining the value premium.
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It is also broadly consistent with the conjectur€ooper (2006) and Carlson et al.
(2004) that investment inflexibility helps explathe value premium. When
measuring investment inflexibility using operatiegerage and excess capacity as
in Carlson et al. (2004) and Cooper (2006) respelsti the findings reject the

claim that these measures explain the value premium

Livdan et al. (2009) and Caggese (2007) suggedt filmas’ financial
constraints may affect firms’ overall risk profilesmd the relationship between
investment irreversibility and firms’ investmenttiaities respectively. Therefore
financial constraints may directly contribute te thalue premium or indirectly,
through its influence on investment irreversibiletgd firms’ investment activities.
This chapter finds no evidence that financial c@sts play the primary role that
drives the value premium. The net payout ratio,ciwhproxies for firms’ financial
constraints, does not follow any pattern acrosse¢héBook-to-Market deciles from
the growth to the value portfolio. Also, there is clear relationship between the

gap in net payout ratios between value and grointisfand the value premium.

Moreover, when returns are adjusted for risks uigFama and French
model conditioned on financial constraints, thatiehship between risk adjusted
returns and the Book-to-Market ratio remains pesitand significant. This
evidence suggests that the value-growth tradirgfesly is profitable even when
returns are adjusted for risks using the Fama aeddh model conditioned on

firms’ financial constraints.

This chapter finds some evidence for the indireale rof financial
constraints to the value premium. The univariatelence rejects the hypothesis

that the value premium is higher among firms witghler financial constraints.
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However, when the Fama and French model is comeéitioon (a) financial
constraints and investment irreversibility, and i business cycle variable, the
relationship between stock returns and the Bookioket ratio becomes
statistically insignificant, rendering the valuesgth strategy to be no longer

profitable.

Implications

The findings in this chapter have several implmagi This chapter reports
that a risk-return relationship can explain theueapremium. Hence, future stock
returns cannot be predicted based on the Book-tdflaatio after controlling for
risks. In the language of the market efficiencerbture, the market is efficient
with regards to the Book-to-Market ratio. Furthermahe risk-return relationship
can only explain the value premium when accountargthe inflexibility in the
investment and financing environment at the firnrele Hence, the findings
suggest that the understanding of corporate finanae help extend the

understanding of the securities markets.

Finally, the findings have practical implicatiors investors who attempt
to profit from the value-growth trading strategyhelprofit from the value-growth
trading strategy can be improved if investors Umevialue and growth firms with
bigger investment irreversibility gaps. The valuemium can be completely
explained when returns are adjusted for risks ughng asset pricing model
conditioned on these characteristics. Thereforestors should bear in mind that
the improved performance might just be a compemsdtir higher risks. Investors

could benefit from future work on how to utiliseetinformation about financial
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constraints to further improve the profitability thfe value-growth trading strategy

among value and growth firms with big investmergversibility gaps.
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Table 2.1: Summary of Hypotheses

The hypotheses examined in chapter 2 are summadréded:

IR OPL EC FC IIR x FC
H,.1 Accept Accept Accept Accept Accept
H,» Accept
H, 5 Accept
Hs 4 Accept
H, s Accept
H, 6 Accept

IIR represents the explanation that the value prems driven by the difference
in investment irreversibility between value andwtto firms, motivated by Zhang (2005).
OPL represents the explanation that the value pnenis driven by the difference in the
operating leverage between value and growth fimwtjvated by Carlson et al. (2004). EC
represents the explanation that the value premgudriven by the difference in the excess
capacity between value and growth firms, motivadgdCooper (2006). FC represents the
explanation that the value premium is driven by dkféerence in risks due to the financial
constraints between value and growth firms, mo¢igddty Livdan et al. (2009) and Gulen et
al. (2008). Finally, IIRXFC represents the explarathat financial constraints indirectly
affect the value premium. Along the lines of Cagg€2007) financial constraints may

influence the impact of investment irreversibildy the value premium.
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Table 2.2: Construction of Key Variables

The key variables used in chapter 2 are construadddllows:

A. Key variables in portfolio sorting

Key variables

Construction

Depreciation  charge The depreciation expense for the year, scaled épéyinning of

ratio

Rental expense ratio

Disinvestment ratio

Operating leverage

Efficiency

the year net fixed assets.

The rental expense for the, wealed by the beginning of the

year net fixed assets.

The sum of the proceeds frorediasset sales in the last three

years, scaled by the beginning of the year netfa&sets.

The percentage change in opgratiofits before tax to the
percentage change in sales. To avoid the negatihee vof
operating leverage in case operating profits ardssmove in
opposite directions in a year, negative ratios reaced with

missing values.

The efficiency of firms relative to thigdeers in the same industry
is measured using Data Envelopment Analysis (DEahnique.
The input minimisation model, i.e. given the cutréevel of
output, determining the minimum input needed to jgara with
firms’ actual inputs, is chosen. Each firm is e against the
other firms in the same industry, defined as ond®fndustries
classified by Fama and French (1997) and updateBrench’s

website. The output variable is the inflation athdssales.

Two input variables are the annual cost of fixegdite, i.e. the
depreciation expense, and the annual cost of hurapital, i.e.
the inflation adjusted salary related expense. fOnmer is not
adjusted for inflation as it reflects the histoticasts at the time
the fixed capital is acquired. The SAS programmeDd&A by
Emrouznejad (2005) generates an efficiency lexahfo to 1 for
each firm-year, with 0 corresponding to inefficignand 1 to
efficiency. When the analysis fails to give anyi@éncy level,

this chapter assumes that the corresponding eftigies zero.
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Key variables (cont.)  Construction (cont.)

Net payout ratio Dividends plus repurchases mih&sesissuance, scaled by the

net incomes.

B. Key variables in the regression of the Avramov a@tordia (2006) framework

Key variables Construction
Size (Market The product of the outstanding number of sharesthadshare
capitalization) price at the end of each month, in billion $.

Book-to-Market ratio The sum of the book value ofrenon equity and balance sheet
deferred tax, scaled by the market capitalisatimeasured in

December each year, and is winsorised at 0.5% ars3@

Cumulative  returns, The buy-and-hold cumulative returns for month 3td to 6 and
month 2-3, 4-6, 7-12 7 to 12 prior to the current month.

Turnover, NYSE/ The trading volume of the NYSE/AMEX listed stocksided by
AMEX the outstanding number of shares. This variablettawvalue of
zero for the NASDAQ listed stocks.

Turnover, NASDAQ The trading volume of the NASDABt¢d stocks divided by the
outstanding number of shares. This variable hasvahee of zero
for the NYSE/AMEX listed stocks.
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Table 2.3: Sample Description

Table 2.3 presents some descriptive statistiche@fsample of non-financial, non-
utilities firms listed in the three main exchand®b’SE, AMEX, and NASDAQ) in the

U.S. market. Stocks should have a minimum of 36 th®of non-negative book value of

equity to be included in the sample. The coveragegd is from 1972 to 2006.

A. Key variables in portfolio sorting

A - Key variables in portfolio sorting Mean Median Standard deviation
Depreciation charge ratio (1) 0.35 0.18 2.86
Rental expense ratio (2) 0.30 0.11 1.76
Disinvestment ratio (3) 0.26 0.02 6.13
Operating leverage (4) 20.84 1.73 362.39
Efficiency (5) 0.06 0.00 0.20
Net payout ratio (6) -0.28 0.07 23.86
Non-zero efficiency (7) 0.65 0.65 0.28
Correlation (1) (2) 3) (4) (5) (6)
(1) 1.00 0.33 0.11 0.00 -0.01 0.00
0.00 0.00 0.94 0.00 0.96
106,893 92,504 96,950 74,476 105,483 98,219
2 0.33 1.00 0.02 0.00 -0.01 0.00
0.00 0.00 0.93 0.00 0.86
92,504 92,591 84,003 64,078 91,304 84,649
(3) 0.11 0.02 1.00 0.00 0.00 0.00
0.00 0.00 0.92 0.92 0.86
96,950 84,003 97,871 67,078 96,565 89,215
4) 0.00 0.00 0.00 1.00 0.00 0.00
0.94 0.93 0.92 0.57 0.93
74,476 64,078 67,078 74,621 73,721 68,994
(5) -0.01 -0.01 0.00 0.00 1.00 0.01
0.00 0.00 0.92 0.57 0.06
105,483 91,304 96,565 73,721 116,221 105,745
(6) 0.00 0.00 0.00 0.00 0.01 1.00
0.96 0.86 0.86 0.93 0.06
98,219 84,649 89,215 68,994 105,745 107,589
(7) -0.04 -0.05 0.02 -0.01 1.00 0.00
0.00 0.00 0.08 0.41 1.00
8,588 6,899 7,490 6,610 8,591 8,136

104



Panel A reports the statistics for the key variahlsed in the portfolio sorting
methodology. The construction of these variabledescribed in Table 2.2. The correlation
matrix reports the correlations among the abovetimesad variables. The lines in bold
report the correlation coefficients between any waoiables. The lines underneath report
the two tailed p-values to test whether these @effts are different from zero, The second
lines underneath report the number of firm-yeareobations with available data to

construct a variable.

B. Key variables in the regression of the AvramawdaChordia (2006) framework

B - Key variables in regressions Mean Median Standard deviation
Excess returns (%) 0.94 -0.22 14.98
Market capitalisation ($ billion) 1.30 0.09 6.50
Book-to-Market 0.98 0.78 0.90
Cumulative returns, months 2 to 3 (%) 2.75 0.90 8Q0.
Cumulative returns, months 4 to 6 (%) 4.09 1.50 725.
Cumulative returns, month 7 to 12 (%) 8.67 3.57 039.
Turnover, NYSE and AMEX (%) 6.25 4.54 6.78
Turnover, NASDAQ (%) 11.80 6.61 20.86

Panel B describes the statistics for the variablesd in the regression of the
Avramov and Chordia (2006) asset pricing frameworke construction of the key

variables is described in Table 2.2.
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Table 2.4: Returns to the Value-Growth Trading Strdegy

Table 2.4 presents the returns to the equally weijportfolios of stocks sorted

by the value of the Book-to-Market ratio as of'Elecember of year t-1 in ascending order.

Ten portfolios with equal number of stocks are cosgul and positions (long and short) are

taken at the beginning of July year t and heldlunine year t+1. V-G represents the return

to the portfolio that goes long in value stocks.(the portfolio with the highest ranking in

the Book-to-Market ratio) and short in growth stedke. the portfolio with the lowest

ranking in the Book-to-Market ratio). The samplelutes non-financial, non-utilities firms
listed in the three main U.S. exchanges (NYSE, AMEXd NASDAQ) from 1972 to

2006. Stocks are required to have a minimum of 8@ths of non-negative book value of

equity. The table also presents the respectiverngtin the subsamples with data to

calculate the depreciation charge ratio, the reexglense ratio, the disinvestment ratio,

operating leverage, the efficiency ratio and thé peyout ratio (refer to Table 2.2 for

details). The lines in bold are the portfolio reisirand the lines that are not in bold are the

two tailed t-statistics to test whether a portf@ioeturn is different from zero. *, ** and

*** denote the significance levels of 10%, 5% artd fespectively.

Sample with | Sample Sample Sample
Sample with | Sample with | Dis- with with with Net
BM Overall | Depreciation| Rental investment | Operating| Efficiency | payout
decile sample | charge ratio | expense ratio| ratio Leverage | ratio ratio
(€] 2 3 4 ®) (6) @)
Growth 0.65 0.65 0.71 0.73 0.7p 0.85 0.71
1.81 1.81 1.89 1.95 2.28 2.88 2.00
2 1.08 1.08 1.1( 1.20 0.99 1.17 1.18
3.22 3.24 3.21 3.49 3.17 4.25 3.56
3 1.09 1.09 1.17 1.21 1.02 1.08 1.26
3.59 3.59 3.53 3.79 3.58 4.09 4.14
4 1.25 1.25 1.27 1.38 1.25 1.01 1.36
4.18 4.15 4.15 4.48 4.28 3.79 4.57
5 1.41 1.41 1.45 1.59 1.36 1.24 1.55
4.85 4.86 4.82 5.34 4.79 4.52 5.30
6 1.48 1.47 1.45 1.58 1.43 1.48 1.62
5.13 5.09 4.86 5.3% 5.09 5.50 5.60
7 1.54 1.55 1.6¢ 1.69 1.43 1.44 1.62
5.36 5.39 5.48 5.70 5.13 5.28 5.62
8 1.66 1.67] 1.7¢ 1.84 1.55 1.57 1.81
5.62 5.64 5.57 6.09 5.41 574 6.10
9 1.79 1.79 1.85 1.91 1.76 1.66 1.89
5.79 5.80 5.84 6.02 5.98 5.61 6.06
Value 2.20 2.19 2.24 2.34 1.98 1.79 2.32
6.46 6.45 6.51 6.79 5.96 5.10 6.72
V-G 1.55 1.54 1.53 1.62 1.23 0.94 1.61
6.13 6.11 5.96 6.21 4.70 2.82 6.46

*%%

*%%

*k*k

*k*k

*%%

*kk
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Table 2.5: The Investment and Financing Flexibilityof the Book-to-Market

deciles

Table 2.5 presents the average measures of thérkelevel variables, including
the depreciation charge ratio, the rental expeatse, and the disinvestment ratio, operating
leverage, the efficiency ratio, and the net payatio, of the equally weighted portfolios of
stocks sorted by the value of the Book-to-Markéibras of 31' December of year t-1 in
ascending order. Ten portfolios with equal numbfestocks are composed and positions
(long and short) are taken at the beginning of yelyr t and held until June year t+1. V-G
represents the difference in the mean measurdseofdlue stocks (i.e. the portfolio with
the highest ranking in the Book-to-Market ratiogagrowth stocks (i.e. the portfolio with
the lowest ranking in the Book-to-Market ratio).eThample includes non-financial, non-
utilities firms listed in the three main U.S. exobgas (NYSE, AMEX, and NASDAQ) from
1972 to 2006. Stocks are required to have a minirmtiB6 months of non-negative book

value of equity. For the construction of these alalgs, refer to Table 2.2.

Depreciation | Rental Net

BM charge ratio | expense Disinvestment| Operating| Efficiency | payout
decile (%) ratio (%) ratio (%) leverage | ratio (%) ratio (%)

@) 2 ®3) 4) ®) (6)
Growth 23.57 17.13 1.57 1.28 76.24 14.03
2 20.30 13.11 1.69 1.30 74.10 10.54
3 18.25 10.55 2.03 1.33 71.11 13.36
4 17.27 9.14 2.38 1.43 74.08 14.01
5 16.52 8.77 2.40 1.54 66.88 15.34
6 15.98 8.68 2.77 1.65 70.81 15.32
7 15.80 8.64 2.71 1.76 68.98 15.13
8 15.61 8.73 2.85 1.90 67.77 13.25
9 15.13 8.75 3.13 2.29 62.59 10.22
Value 14.26 8.04 3.23 3.30 57.94 3.40
V-G -9.31 -9.08 1.66 2.02 -18.29 -10.63
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Table 2.6: Investment Irreversibility and the Value Growth Trading Strategy

Table 2.6 presents the return to the value-growdditg strategy in the
subsamples by investment irreversibility. The pwitf formation is described in Table 2.4.
The three proxies for investment irreversibilitg.ithe depreciation charge ratio, the rental
expense ratio, and the disinvestment ratio, areritiesl in Table 2.2. The averages of these
measures of investment irreversibility for the BaokMarket portfolios and the difference
in these measures of the value and growth portfoice also presented. The sample
includes non-financial, non-utilities firms listéd the three main U.S. exchanges (NYSE,
AMEX, and NASDAQ) from 1972 to 2006. Stocks areuiegd to have a minimum of 36

months of non-negative book value of equity.

A. Investment irreversibility measured by depredet charge ratio

Panel A Returns (%) Depreciation charge ratio (%)
BM decile High Medium Low High Medium Low
Growth 0.58 0.88 0.75 38.88 18.20 9.69
1.29 2.59 2.73

2 0.97 1.01 0.95 37.24 17.66 10.12
2.35 3.25 3.38

3 1.17 1.25 1.07% 37.22 17.30 10.16
2.87 4.20 4.09

4 1.28 1.24 1.27% 37.32 17.18 10.01
3.34 4.25 4.81

5 151 1.31 1.24 36.51 16.89 9.98
3.97 4.66 4.97

6 1.63 1.38 1.45 36.51 16.86 9.83
4.11 4.95 5.41]

7 1.72 1.55 1.472 36.01 16.89 9.82
4.55 5.36 5.45

8 1.75 1.72 1.51 35.22 16.90 9.75
4.65 5.82 5.21

9 1.96 1.90 1.69 35.73 17.02 9.56
5.14 6.09 5.82

Value 2.57 2.08 2.13 35.30 16.90 9.12
6.48 5.95 6.07

V-G 2.00 1.19 1.38 -3.58 -1.31 -0.56
6.82 4.17 5.42
*k% *kk *kk

In Panel A, the stocks are required to have availalata to calculate the depreciation
charge ratio. The first three columns present ¢herns to the Book-to-Market deciles and
to the long-short portfolio, while the last thregluunns present the corresponding average

depreciation charge ratios, for each subsamplaghf tiop 30%), medium (middle 40%)
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and low (bottom 30%) depreciation charge rationeltaB and C repeat Panel A with the
depreciation charge ratio being replaced with #greal expense ratio and the disinvestment
ratio respectively. The lines in bold are the paitf returns, whereas the lines that are not
in bold are the associated two tailed t-statistwstest whether a portfolio’s return is
different from zero. *, ** and *** denote the statical significance levels of 10%, 5% and

1% respectively.

B. Investment irreversibility measured by rentalpgense ratio

Returns (%) Rental expense ratio (%)
BM decile High Medium Low High Medium Low
Growth 0.75 0.76 0.77 45.33 11.11 2.72
1.68 2.05 2.59
2 0.96 1.17 1.04 41.03 10.48 2.80
2.39 3.27 3.78
3 1.06 1.28 1.17 41.52 9.70 2.79
2.68 3.89 4.28
4 1.26 1.30 1.3( 40.14 9.74 2.73
3.41 4.05 4.83
5 1.55 1.59 1.22 40.96 9.87 2.62
4.02 5.16 4.59
6 151 1.56 1.33 40.01 9.86 2.52
4.05 4.89 5.10
7 1.66 1.55 1.6( 40.96 9.80 2.48
4,72 5.15 5.89
8 1.73 1.67 1.69 40.01 9.91 2.47
4.73 5.21 5.94
9 1.98 1.79 1.84 40.61 9.62 2.45
5.30 5.52 6.32
Value 2.44 2.06 2.26 39.62 9.46 2.37
6.11 5.83 6.62
V-G 1.68 1.30 1.49 -5.71 -1.65 -0.35
5.24 4.50 5.53
*k% *k% *k*k
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C. Investment irreversibility measured by procedadsn fixed asset sale

Returns (%)

Disinvestment ratio (%)

BM decile High Medium Low High Medium Low

Growth 0.98 0.71 0.66 16.83 1.92 0.00
2.63 1.90 1.59

2 1.21 111 1.2§ 16.00 2.07 0.00
3.61 3.30 3.27

3 1.32 1.32 1.3d 15.80 2.17 0.00
4.15 4.09 3.71

4 1.52 1.37 1.43 14.94 2.18 0.00
4.83 4.38 4.33

5 1.54 1.44 1.71 15.50 2.18 0.00
5.03 4.78 5.32

6 1.56 1.60 1.65 15.36 2.30 0.00
4.86 5.30 5.06

7 1.71 1.76 1.70 16.07 2.25 0.00
5.28 5.88 5.62

8 1.72 1.86 1.70 15.89 2.18 0.02
5.14 6.33 5.22

9 2.09 1.96 2.1( 15.64 2.22 0.02
6.08 6.43 6.09

Value 2.53 2.13 2.3 17.26 2.11 0.02
6.73 6.31 5.93

V-G 1.56 1.42 1.66 0.43 0.19 0.02
5.34 5.14 5.34

*kk

*kk

*kk
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Table 2.7: Operating Leverage and the Value-GrowtiTrading Strategy

Table 2.7 presents the return to the value-growdditg strategy in the
subsamples by operating leverage. The portfolim&iion is described in Table 2.4. The
measurement of operating leverage is described ableT2.2. The average operating
leverage for the Book-to-Market portfolios and tliference in this measure of the value
and growth portfolios are also presented. The sarmuludes non-financial, non-utilities
firms listed in the three main U.S. exchanges (NYSKMEX, and NASDAQ) from 1972 to

2006. Stocks are required to have a minimum of 8aths of non-negative book value of

equity.

Returns (%) Operating leverage

BM decile High Medium Low High Medium Low

Growth 0.99 0.69 0.74 7.04 1.50 0.79
2.50 2.13 2.11

2 1.25 0.94 0.94 6.15 1.55 0.79
3.37 3.07 2.84

3 1.49 1.06 0.83 6.97 1.59 0.79
4.32 3.62 2.85

4 1.45 1.24 1.09 6.40 1.61 0.71
4.57 4.25 3.92

5 1.49 1.27 1.19 6.84 1.68 0.71
4.53 4.38 4.18

6 1.44 1.36 1.31 7.32 1.76 0.70
4.28 4.50 4.55

7 1.65 1.52 1.24 7.08 1.75 0.66
5.15 5.30 4.32

8 1.92 1.45 1.44 7.69 1.75 0.65
5.69 5.28 5.21

9 2.15 1.55 1.44 8.48 1.81 0.61
6.26 5.45 5.1§

Value 2.04 1.83 1.84 9.76 1.89 0.62
5.32 5.75 5.70

V-G 1.05 1.15 1.12 2.71 0.38 -0.17
3.48 4.48 3.71
*k% *k% **%

The stocks are required to have available datalttutate operating leverage. The
first three columns present the returns to the BtoelMarket deciles and to the long-short
portfolio, while the last three columns present¢beresponding average operating leverage
ratios, for each subsample of high (top 30%), madjmiddle 40%) and low (bottom 30%)
operating leverage. The lines in bold are the pbetreturns, whereas the lines that are not
in bold are the associated two tailed t-statistiwstest whether a portfolio’s return is
different from zero. *, ** and *** denote the statical significance levels of 10%, 5% and

1% respectively.
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Table 2.8: Excess Capacity and the Value-Growth Tiding Strategy

Table 2.8 presents the return to the value-growdditg strategy in the
subsamples by excess capacity. The portfolio fdonais described in Table 2.4. The
measurement of excess capacity is described ireTABl The average efficiency ratio for
the Book-to-Market portfolios and the differencetliis measure of the value and growth
portfolios are also presented. The sample inclmdesfinancial, non-utilities firms listed in
the three main U.S. exchanges (NYSE, AMEX, and NASPfrom 1972 to 2006. Stocks

are required to have a minimum of 36 months of negative book value of equity.

The stocks are required to have available dataltulate the efficiency ratio. The
first three columns present the returns to the BtoelMarket deciles and to the long-short
portfolio, while the last three columns present toeresponding average efficiency ratio,
for each subsample of high (top 30%), medium (n@ddl0%), and low (bottom 30%)
efficiency ratios. The lines in bold are the pditfaeturns, whereas the lines that are not in
bold are the associated two tailed t-statisticesd whether a portfolio’s return is different
from zero. *, ** and *** denote the statistical siicance levels of 10%, 5% and 1%

respectively.

Returns (%) Efficiency ratio (%)

BM decile High Medium Low High Medium Low

Growth 0.95 0.85 1.36 98.35 65.64 34.07
2.54 2.68 1.87

2 1.06 1.25 0.86 98.61 64.45 34.05
3.37 3.75 1.8@

3 1.03 1.32 1.24 99.56 67.52 33.45
3.55 4.45 2.63

4 0.69 0.76 1.57% 99.76 67.32 34.60
2.28 2.48 4.7Q

5 1.27 1.10 1.44 98.60 65.91 32.19
441 3.48 4.34

6 1.47 1.38 1.5 98.61 66.83 31.93
4.70 4.34 3.30

7 1.54 1.25 1.34 98.50 67.28 31.58
4.46 3.98 3.71

8 1.60 1.40 1.99 98.73 68.71 29.43
5.20 4.59 4.47

9 1.64 1.70 1.64 99.18 66.89 31.06
4.57 4.80 3.49

Value 1.84 1.77 1.77% 99.07 65.58 30.06
4.92 4.08 3.26

V-G 0.89 0.91 0.41 0.71 -0.06 -4.01
2.08 1.97 0.44

*%* *%*
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Table 2.9: Financial Constraints and the Value-Growh Trading Strategy

Table 2.9 presents the return to the value-growdditg strategy in the
subsamples by financial constraints. The portftdionation is described in Table 2.4. The
measurement of the net payout ratio, which is gaxor financial constraints, is described
in Table 2.2. The average net payout ratio for Bumk-to-Market portfolios and the
difference in this measure of the value and grquatifolios are also presented. The sample
includes non-financial, non-utilities firms listéd the three main U.S. exchanges (NYSE,
AMEX, and NASDAQ) from 1972 to 2006. Stocks areuiegd to have a minimum of 36

months of non-negative book value of equity.

The stocks are required to have available dataltulate the net payout ratio. The
first three columns present the returns to the BtoelMarket deciles and to the long-short
portfolio, while the last three columns present ¢beresponding average net payout ratio,
for each subsample of high (top 30%), medium (nadtld%), and low (bottom 30%) net
payout ratios. The lines in bold are the portfalturns, whereas the lines that are not in
bold are the associated two tailed t-statisticesd whether a portfolio’s return is different
from zero. *, ** and *** denote the statistical siicance levels of 10%, 5% and 1%

respectively.

Returns (%) Net payout ratio (%)

BM decile High Medium Low High Medium Low

Growth 0.54 0.91 0.84 77.93 10.78 -23.61
1.64 2.43 2.10

2 1.29 1.21 1.09 67.37 12.15 -28.63
4.24 3.71 2.84

3 1.29 1.31 1.149 65.31 12.81 -23.54
4.66 4.23 3.23

4 1.32 1.59 1.43 65.79 12.59 -25.23
5.08 5.21 3.97

5 1.47 1.73 1.47 66.25 12.57 -28.15
5.50 5.74 3.96

6 1.52 1.77 1.57% 64.64 11.51 -23.57
5.92 5.94 4.38

7 1.56 1.65 1.58 67.28 10.26 -22.16
5.98 5.53 4.36

8 1.57 1.99 1.64 67.08 9.59 -19.76
5.80 6.40 4.7§

9 1.66 2.13 1.94 77.33 8.05 -21.67
5.97 6.82 5.36

Value 2.04 2.39 2.217 80.56 6.36 -19.03
6.64 6.72 5.79

V-G 1.50 1.48 1.44 2.63 -4.42 4.57
6.12 5.82 4.43

*k% *k% *k*k
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Table 2.10: The Value Premium and Firms’ InvestmentCharacteristics

Table 2.10 presents the results of the regressibmisk adjusted returns on the
Book-to-Market ratio and other firm level variablesing the framework of Avramov and
Chordia (2006). The sample covers non-financiah-atilities firms listed in the three main
exchanges (NYSE, AMEX, and NASDAQ) in the U.S. nartturing the period from 1972
to 2006. Stocks are required to have a minimum6ofm®nths of non-negative book value

of equity.

This table uses the Fama and French model as sigerbadel in the general model
specification described in equation 2.1 (p. 68) Plart of returns unexplained by the asset
pricing model in equation 2.1 is regressed agatinst Book-to-Market ratio in a cross
sectional regression to assess the explanatoryrpmivtee model with regards to the value
premium, i.e. the positive relationship betweenrenir stock returns and the Book-to-
Market ratio. Size, cumulative returns, and stookndvers are included in the cross
sectional regression to control for the predictgbibf stock returns with regards to these
variables. The regression is described in equati@n(p. 69). The construction of the key
variables in stage two is described in Table 2t&itransformation is described in section
2.4.2 (p. 65).

The coefficients and the autocorrelation and hesterdasticity corrected two
tailed t-statistics following the Newey and Wes3§¥) method to test whether a coefficient
is different from zero. *, ** and *** denote theatistical significance levels of 10%, 5%

and 1% respectively. The coefficients are multigblgy 100.
The settings of the regressions in different sdesare as follows:

A. Overall sample
= Scenario 1: Returns are not adjusted for risksc@e stage one regression is
run. In stage two, the regression is describedjiragon 2.2.
= Scenario 2: Returns are adjusted for risks usieguticonditional Fama and

French model. The regression is described in eguaf.1 with the
constraintB; ,+ = B3¢ =B =0. In stage two, the regression is

described in equation 2.2.
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Panel A - Overall sample

Panel B — Sample withstwent irreversibility measures

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Joéhar  Scenario 6
Book-to-Market 0.31 *** 0.19 »* 0.21 *** 0.13 ** 0.18 *** 0.08
4.04 3.19 3.37 2.44 2.99 1.64
Control variables
Size -0.15  *** -0.09 -0.10 ¥ -0.07 ** -0.09 ** -0.05
-2.73 -2.68 -2.66 -2.15 -2.40 -1.46
Return 2_3 0.78 **x 0.93 *x* 1.02 *** 0.91 *** 1.00 *** 0.88 ***
3.05 4.08 4.31 3.72 4.41 3.42
Return 4_6 0.71 *** 0.62 *** 0.69 *** 0.58 *** 0.64 *** 0.63 ***
3.07 3.19 3.49 2.96 3.23 3.26
Return 7_12 0.51 *** 0.47  *** 0.47 *** 0.48 *** 0.50 *** 0.57 ***
3.07 3.26 3.34 3.49 3.53 4.63
Turnover_NASDAQ -0.08 -0.09 -0.08 -0.08 -0.10 * -0.10 **
-0.97 -1.60 -1.23 -1.37 -1.81 -2.06
Turnover_NYSE
AMEX -0.08 -0.13 -0.13  x** -0.12  *** -0.12 ** -0.11  **
-1.16 -2.68 -2.58 -2.60 -2.36 -2.66
NASDAQ 0.10 0.19 0.23 * 0.23 ** 0.18 0.18 *
0.75 1.47 1.89 1.98 1.47 1.90
Intercept 0.89 *** 0.04 0.07 0.13 * 0.04 0.10
2.80 0.50 0.83 1.82 0.53 1.50
Adjusted B 4.43% 2.18% 2.19% 2.19% 2.15% 2.34%
Average monthly
observations 2,360 2,360 1,845 1,845 1,845 1,845

B. The sample with available data to calculate tineestment irreversibility measures

The investment irreversibility measures include de@reciation charge ratio, the
rental expense ratio, and the disinvestment ratfoijnvestment irreversibility. For the

construction of these variables, refer to Table 2.1

= Scenario 3: Repeating Scenario 2 for the subsamijile available data to

construct investment irreversibility measures. Retuare adjusted for risks
using the unconditional Fama and French model. régeession is described

in equation 2.1 with the constraj® ,; = B, 51 = Bj4¢ =0. In stage

two, the regression is described in equation 2.2.

= Scenario 4: Returns are adjusted for risks usimgdbnditional Fama and

French model. The regression is described in eguaf.1 with the

constraintB; 5 ¢ = B, 41

investment irreversibility measures. In stage tihe regression is described

in equation 2.2.

=0.
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= Scenario 5: Returns are adjusted for risks udiregdonditional Fama and

French model on the business cycle variable. Thgeession is described in

equation 2.1 with the constrajft ,

regression is described in equation 2.2.

=/8j,4,f =0.

In stage two, the

= Scenario 6: Returns are adjusted for risks usimgdbnditional Fama and

French model as described in equation 2.1. ThealvkmriFirmj’t_lrefers to

the investment irreversibility measures. In stage,tthe regression is

described in equation 2.2.

Panel C — Sample with operating leverage measure

Scenario 7 Scenario 8 Scenario 9 Scenario 10
Book-to-Market 0.19 **= 0.15  **= 0.16 *** 0.13  **=
3.11 2.73 2.86 2.57
Control variables
Size -0.06 ** -0.06 ** -0.04 -0.02
-2.15 -1.97 -1.57 -0.80
Return2_3 1.23 *** 1.25 *** 1.24 = 1.27 ***
5.03 5.13 5.17 5.15
Return 4_6 0.61 *** 0.64 **=* 0.62 *** 0.72 =
3.00 3.28 3.18 3.82
Return 7_12 0.51 **= 0.53 x=*= 0.53 **= 0.57 **=
3.20 3.42 3.49 3.82
Turnover_NASDAQ -0.08 -0.07 -0.11  ** -0.11 =
-1.53 -1.37 -2.20 -2.58
Turnover_NYSE AMEX -0.15  *** -0.15 = -0.14 = -Q14
-3.11 -3.22 -3.11 -3.15
NASDAQ 0.30 * 0.27 0.26 0.27 *
1.64 1.60 1.54 1.78
Intercept 0.04 0.06 0.00 -0.01
0.49 0.81 0.03 -0.11
Adjusted B 2.34% 2.34% 2.29% 2.36%
Average monthly
observations 1,672 1,672 1,672 1,672

C. The sample with available data to calculate ogtémg leverage

For the construction of this variable, refer to [Eab.1.

= Scenario 7: Repeating Scenario 2 for the subsamjile available data to

construct operating leverage. Returns are adjustedrisks using the

unconditional Fama and French model. The regressomescribed in

equation 2.1 with the constrajﬁg 2f = ,Bj 3

the regression is described in equation 2.2.
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= Scenario 8: Returns are adjusted for risks usimgdbnditional Fama and

French model. The regression is described in eguaf.1 with the

constraintB, 5 = B, 4+ =0. The variable Firm; _ refers to operating

leverage. In stage two, the regression is desciibeduation 2.2.

= Scenario 9: Returns are adjusted for risks udiregdonditional Fama and

French model on the business cycle variable. Theession is described in

equation 2.1 with the constrajft ,; =/, ,; =0. In stage two, the

regression is described in equation 2.2.

= Scenario 10: Returns are adjusted for risks udegconditional Fama and

French model as described in equation 2.1. ThealvkmriFirmj’t_lrefers to

operating leverage. In stage two, the regressidessribed in equation 2.2.

Panel D — Sample with efficiency measure

Scenario 11 Scenario 12 Scenario 13 Scenario 14
Book-to-Market 0.19 **= 0.18 **=* 0.15 = 0.14 **=
3.16 3.13 2.69 2.62
Control variables
Size -0.09 = -0.09 *** -0.08 ** -0.08 **
-2.70 -2.60 -2.42 -2.33
Return2_3 0.95 *** 0.96 **=* 0.90 x** 0.89 ***
4.17 4.19 4,13 4,12
Return 4_6 0.62 *** 0.61 *** 0.58  x** 0.56 ***
3.20 3.15 3.12 3.00
Return 7_12 0.46 **=* 0.47 **=* 0.48 **=* 0.47 **=*
3.23 3.25 3.46 3.46
Turnover_NASDAQ -0.09 * -0.10 * -0.12  *** -0.12  ***
-1.64 -1.64 -2.46 -2.44
Turnover_NYSE AMEX -0.13 = -0.14 = -0.13  *** -Q13
-2.68 -2.73 -2.57 -2.62
NASDAQ 0.18 0.19 0.14 0.15
1.46 1.51 1.17 1.21
Intercept 0.04 0.05 0.02 0.02
0.52 0.55 0.23 0.29
Adjusted R 2.18% 2.16% 2.14% 2.12%
Average monthly
observations 2,348 2,348 2,348 2,348

D. The sample with available data to calculate th#iciency ratio

For the construction of this variable, refer to [Eab.1.

= Scenario 11: Repeating Scenario 2 for the subsamipte available data to

construct the efficiency ratio. Returns are adplisfer risks using the
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unconditional Fama and French model. The regressiomescribed in
equation 2.1 with the constrajft , ; = 3,5 =3, 4; =0. In stage two,
the regression is described in equation 2.2.

Scenario 12: Returns are adjusted for risks udiegconditional Fama and

French model. The regression is described in eguaf.1 with the
constraintB, 5 = B, =0. The variable Firm,; _,refers to the
efficiency ratio. In stage two, the regressiondsatibed in equation 2.2.

Scenario 13: Returns are adjusted for risks uliegconditional Fama and

French model on the business cycle variable. Theession is described in
equation 2.1 with the constrajft ,; =/, ,; =0. In stage two, the

regression is described in equation 2.2.

Scenario 14: Returns are adjusted for risks udiegconditional Fama and

French model as described in equation 2.1. ThealvmiFirmjyt_lrefers to

the efficiency ratio. In stage two, the regressgodescribed in equation 2.2.

Panel E — Sample with financial constraint measure

Scenario 15 Scenario 16 Scenario 17 Scenario 18
Book-to-Market 0.19 **= 0.17 **=* 0.15 *** 0.10 =**
3.21 3.11 2.69 1.97
Control variables
Size -0.09 = -0.08 *** -0.07 ** -0.07 **
-2.54 -2.52 -2.19 -2.16
Return2_3 0.88 *** 0.82 **= 0.82 x** 0.78 ***
3.92 3.62 3.79 3.53
Return 4_6 0.64 *** 0.67 **=* 0.64 *** 0.68 ***
3.22 3.45 3.33 3.64
Return 7_12 0.51 **= 0.53 **= 0.55 **= 0.61 **=*
3.56 3.72 3.97 4,55
Turnover_NASDAQ -0.09 -0.10 ** -0.13  *** -0.11  ***
-1.59 -2.02 -2.64 -2.63
Turnover_NYSE AMEX -0.14 = -0.13 = -0.13  *** -Q12
-2.70 -2.63 -2.65 -2.67
NASDAQ 0.18 0.17 0.15 0.20 *
1.44 1.39 1.21 1.77
Intercept 0.04 0.07 0.01 0.05
0.45 0.84 0.14 0.62
Adjusted R 2.15% 2.09% 2.13% 2.09%
Average monthly
observations 2,173 2,173 2,172 2,172
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E. The sample with available data to calculate ttr@ancial constraint measure.

The net payout ratio is used to proxy for firmaidncial constraints. For the

construction of this variable, refer to Table 2.1.
= Scenario 15: Repeating Scenario 2 for the subsamipfteavailable data to
construct the net payout ratio. Returns are adjudte risks using the

unconditional Fama and French model. The regressomescribed in
equation 2.1 with the constrajft ,; = /3,5 =f3; 4+ =0. In stage two,
the regression is described in equation 2.2.

= Scenario 16: Returns are adjusted for risks udiegcbnditional Fama and

French model. The regression is described in eguaf.1 with the
constraintB, 5 = B4+ =0. The variable Firm,  refers to the net

payout ratio. In stage two, the regression is dlesdrin equation 2.2.
= Scenario 17: Returns are adjusted for risks uttiegconditional Fama and

French model on the business cycle variable. Thgeession is described in
equation 2.1 with the constrajft ,; =/, ,; =0. In stage two, the

regression is described in equation 2.2.

= Scenario 18: Returns are adjusted for risks udegconditional Fama and

French model as described in equation 2.1. ThealvkmriFirmj’t_lrefers to

the net payout ratio. In stage two, the regressiaiescribed in equation 2.2.

F. The sample with available data to calculate tieancial constraint and investment

irreversibility measures

For the construction of these variables, referabl@& 2.1.

= Scenario 19: Repeating Scenario 2 for the subsamipte available data to
construct the net payout ratio and the three imwest irreversibility
measures. Returns are adjusted for risks usinguticenditional Fama and

French model. The regression is described in eguaf.l with the
constraintB; ,+ = B3¢ =B =0. In stage two, the regression is

described in equation 2.2.
= Scenario 20: Returns are adjusted for risks udegconditional Fama and

French model. The regression is described in eguaf.l with the

constraintB, 5 =34+ =0. The variable Firm, _ refers to the net
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payout ratio and the three investment irrevergibfneasures. In stage two,
the regression is described in equation 2.2.
Scenario 21: Returns are adjusted for risks udiegconditional Fama and

French model on the business cycle variable. Theession is described in
equation 2.1 with the constrajft ,; =/, ,; =0. In stage two, the

regression is described in equation 2.2.

Scenario 22: Returns are adjusted for risks udiegconditional Fama and

French model as described in equation 2.1. ThealvkmriFirmj’t_lrefers to

the net payout ratio and the three investment énshility measures. In stage

two, the regression is described in equation 2.2.

Panel F — Sample with investment irreversibilitgl dimancial constraint measures

Scenario 19 Scenario 20 Scenario 21 Scenario 22
Book-to-Market 0.21 **= 0.19 **=* 0.19 **= 0.07
3.29 3.30 3.15 1.60
Control variables
Size -0.10 *** -0.09 *** -0.08 ** -0.02
-2.61 -2.53 -2.13 -0.80
Return2_3 1.00 *** 0.91 **= 0.98  x** 0.84 ***
4.26 3.90 4.35 3.09
Return 4_6 0.71 **= 0.71 **= 0.71 *** 0.80 ***
3.52 3.63 3.54 3.97
Return 7_12 0.51 **= 0.55 **=* 0.55 **= 0.61 **=*
3.67 3.91 3.93 5.13
Turnover_NASDAQ -0.09 -0.09 -0.11 ~* -0.09 **
-1.33 -1.54 -1.93 -2.09
Turnover_NYSE AMEX -0.14 = -0.14 = -0.13  *** -Q12
-2.77 -2.64 -2.56 -2.97
NASDAQ 0.22 * 0.20 * 0.18 0.19 **
1.86 1.74 1.51 2.16
Intercept 0.05 0.08 0.02 0.08
0.65 0.98 0.26 1.30
Adjusted R 2.15% 2.11% 2.11% 2.57%
Average monthly
observations 1,689 1,689 1,689 1,689
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Chapter 3 — Firms’ Investment, Financing, and the

Momentum Trading Strategy
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3.1. Introduction

A technique widely used in technical analysis isgpchannel based on the
idea that successive price changes are dependeatk(Bet al.,, 1992). The
profitability of a trading strategy that buys pashners and sells past losers over a
horizon of six months was documented in the acadditerature as early as in
Levy (1967). Later on, Jensen and Bennington (1@0B)ceded that this trading
rule was not better than a simple buy-and-holdtesgsa Jegadeesh and Titman
(1993) revisit this phenomenon and report thattthding strategy does generate
statistically and economically significant returnhe success of this strategy
(which is referred to as the momentum trading sggt implies that the
information about past stock returns can be usedetterate excess returns, a
violation of the weak form market efficiency, herglso known as “momentum

anomaly”.

There is abundant evidence confirming the profiigbof the momentum
trading strategy (or the momentum profit) in thierfiture. Rouwenhorst (1998,
1999) reports that the momentum profit can be foimdeveral international
markets. In the U.S. market, Grundy and Martin (20211) report the momentum
profit to be “remarkably stable across subperiddhe entire post-1926 era” after
controlling for the time-varying and cross-sectiotiane variation in risks. In
explaining the momentum profit, Jegadeesh and Titfi®93), argue that the
momentum trading strategy does not appear to ievahhigh level of risks. The
momentum profit exists even when returns are agljuiir risks using the CAPM.
Fama and French (1996) concede that momentum isrtlyeanomaly that cannot

be explained by their otherwise successful thremfanodel.
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Several authors, including Daniel et al. (1998)li8ais et al. (1998), and
Hong and Stein (1999), attempt to explain the mdoman profit using
psychological biases. Daniel et al. (1998) attelilie momentum profit to investor
over-reaction to prior private signals whereas Basbet al. (1998) and Hong and
Stein (1999) attribute it to investor under-reattio news. So far the evidence in
support of these models is limited and mixed. Haigal. (2000) find the
supportive evidence for Hong and Stein (1999) modalisar and Taffler (2005)
support the Daniel et al. (1998) model but not Baeberis et al. (1998) and the
Hong and Stein (1999) models. Chan et al. (200#4)atist support the Barberis et

al. (1998) model.

Chordia and Shivakumar (2002) report that the mduomenprofit is
positive in the U.S. market only during the expanary period, a necessary but
not the sufficient condition for a risk based exgiton for the momentum profit.
Cooper et al. (2004) report that the momentum piofihe U.S. market is positive
and significant only during the periods of stockrked upturns. They argue that
this result is consistent with the prediction ofesal behavioural models as the
stock market upturns and downturns measure thestovesentiment cycle.
However, it is arguable that the stock market upuand downturns can be a
measure of different macroeconomic states as iffiGet al. (2003J°. On the
other hand, Griffin et al. (2003) find that the memtum profit is positive and
significant in several international markets in oeconomic upturns and

downturns.

40 Cochrane (1991) finds some evidence that somahlas used to describe the business
cycle can forecast the aggregate stock marketresund the aggregate stock market return

can forecast future economic activities.
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Some studies examine whether the momentum praiitbeaexplained by
firms’ investments. In the Berk et al. (1999) mqodeins possess assets-in-place
and growth options. They also prefer low risk pctgethan high risk projects. In
the Johnson (2002) model, the momentum profit arikee to the risk attached to
expected growth. When calibrated, these modelsrgen¢he momentum profits
that persist longer than the profit documentedhi@ éxisting empirical studies.
Empirically, Liu and Zhang (2008) document thaff lediithe momentum profit can
be explained by the growth rate risk proxied by grewth rate of industrial

production.

There is also a growing literature on the relatijpdetween stock prices
and subsequent investments. Morck et al. (1990)igeeca comprehensive analysis
on different channels through which stock pricesld¢affect firms’ investments.
Recent studies extend the evidence in Morck gt18P0). In Baker et al. (2003),
equity dependent firms, i.e. firms that need ty @ external equities to finance
their investments, would under-invest when thearcks are undervalued. Such
firms would have to issue equities at a price betbew fundamental value to
finance for all the profitable investments in thgghine. In Polk and Sapienza
(2009), if stocks are overpriced according to tleetisting level of investments,
managers who hold a short term view might investhfr to cater investors’
sentiment and maintain the recent stock price tr@&akke and Whited (2010)
support the proposition that stock prices contaivape information that managers
use when making investment decisions, particulatyjong less financially
constrained firms. Finally, Ovtchinnikov and McCelin(2009) concede that

increasing stock prices reflects the better qualitgrowth opportunities.
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In short, the literature suggests that firms’ iriwe@nts are related to their
risks, which might predict future stock returns. tha other hand, stock prices are
likely to influence firms’ investments. Hence, & possible that past stock prices
are related to future stock prices through firmg'rent investments. There is a gap
to extend the research on firms’ investments aedmnbmentum profit in light of
the recent studies on stock prices and firms’ ingests. This chapter aims to fill
in this gap by examining whether the momentum predin be explained by the

investment patterns of past winners and past losers

This chapter argues that there are three procHsaesan contribute to the
profitability of the momentum trading strategy béisen the deviation in the
investment patterns of past winners and past losEisst, according to
Ovtchinnikov and McConnell (2009), stock pricedeaef investment opportunities;
and the positive association between stock prioésiavestments is a by-product
of their positive relationship with investment optpmities”. Accordingly, past
winners would invest more than past losers bectusg have better investment
opportunities. According to Hahn and Lee (2009)pagfinancially constrained
firms, those with higher debt capacity are moreoseg to the credit multiplier
effect of Kiyotaki and Moor (1997), and this expasis priced. Therefore, among
financially constrained firms, as past winners sivmore, they are more exposed

to the credit multiplier effect, hence are riska@d generate higher returns.

On the other hand, along the lines of the equiyasce channel in Baker

et al. (2003), past winners would invest more tpast losers as they can issue

“1 This is consistent with the pricing of growth opmities and why the firms with higher
(lower) growth opportunities trade at higher (loyverice.
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more overpriced shares to finance their investmd#ras would not otherwise be
undertaken. As investors welcome the new efficienestments, past winners
might be further mispriced, and the return contiimm might be maintained.

Alternatively, along the lines of Polk and Sapie@2@09), if past winners and past
losers are mispriced due to investors misjudgirar tmvestments, past winners
might continue to invest to maintain their upwarat® movement, hence the return

continuation.

This chapter contributes in enhancing the undedstgnof the relationship
between corporate policy decisions and the stoicle pnomentum and supports the
investing community in making investment decisioHsis is the first study, to the
author’s knowledge, to suggest an explanationHerrhomentum profit using the
concept of the credit multiplier effect of Kiyota&nd Moor (1997). It also extends
the literature on the mispricing of past winnersl dasers by attributing it to
investors’ interpretation of their investments. Adothis line, the chapter suggests
two explanations using the share issuance chamiseldoon Baker et al. (2003) and

the catering theory based on Polk and Sapienz®}200

The propositions in this chapter can be reconcilétth several findings
documented in the literature. For example, the tedomomentum profit among
firms that do not pay dividends (Asem, 2009), hlawve credit ratings (Avramov et
al., 2007), are exposed to a high financial distresk (Agarwal and Taffler, 2008)
could be reconciled with the evidence of the momenprofit in the financially
constrained firms. This pattern is consistent veithexplanation using the credit

multiplier effect based on Ovtchinnikov and McCohr(8009) / Hahn and Lee
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(2009). It is also consistent with an explanatieing the share issuance channel

based on Baker et al. (2003).

Furthermore, often during economic upturns, thecalint rate is lower
(see, e.g. Zhang, 2005), making more investmenrjeqo worthwhile. One can
expect a more pronounced deviation in the investipatierns of past winners and
past losers during economic upturns than duringndoms. External funds also
tend to be available more readily during econongittitns. Hence both the above
mentioned processes suggest a more pronounced romeprofit during
economic upturns and among financially constraiiiv@as, resolving the so called

“puzzle” in Avramov et al. (2007).

Consistent with the literature, this chapter fiedglence of the momentum
profit in non-financial, non-utilities firms listedn NYSE, AMEX, and NASDAQ
from 1972 to 2006. It also finds that past winneksest more than past losers and
the investment gap is higher during economic ugtdinan during downturns. The
investment gap is also higher, with a positive dpefechange among firms with
high financial constraint§ It is lower with a close to zero speed of chaag®ng
firms with low financial constraints. The momentupmofit is positive and
significant among firms with high financial congits and insignificant among
firms with low financial constraints. These obse¢iwas are consistent with an

explanation using the credit multiplier effect bdisen Ovtchinnikov and

2 Firms at the bottom 30% of the overall sampledmis of the net payout ratio are
classified as those with high financial constraifisms at the top 30% are classified as
those with low financial constraints. The remainifigns are classified as those with

medium financial constraints.
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McConnell (2009) and Hahn and Lee (2009), and grlaeation based on the

share issuance channel in Baker et al. (2003).

The subsample with medium financial constraintsegates a positive and
significant momentum profit and has the investngap with a positive speed of
change. This evidence is consistent with an exgilamébased on the catering
theory in Polk and Sapienza (2009). Different fribra other two explanations, the
catering theory does not require financial constsaas the sufficient condition,

provided that firms are not too financially consteal to invest.

Finally, this chapter finds that cumulative retuoas predict future returns
even when controlling for risks using the uncomditl Fama and French three
factor model, evident for the momentum profit. Tieéurn predictability is weak
when the betas are conditioned on firms’ financ@hstraints and the business
cycle variable. Cumulative returns remain theirdm&bility when the Fama and
French model conditioned on firms’ investmentsdedito adjust returns for risks.
It suggests that at least part of the informatiprfions’ investments is not relevant
to the momentum profit through a risk-return chaniiéde momentum profit is
explained when (a) controlling for risks using tRama and French model
conditioned on firms’ financial constraints and thesiness cycle variables, and (b)
accounting for the interaction between the momentprofit and firms’
investments as suggested in the mispricing exptamatbased on Polk and

Sapienza (2009) and Baker et al. (2003).
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3.2. Literature Review

3.2.1. Literature Review on the Profitability of hMomentum Trading
Strategy

In the literature, the success of the momentumirtgadtrategy was first
documented by Levy (1967). It was later questiomedensen and Bennington
(1970). Motivated by the popularity of this tradirgjrategy in the modern
investment practice, and in light of the acadensisearch on the strategies that
employ the opposite courses of action at a lonigee horizof®, Jegadeesh and
Titman (1993) revisit this strategy. They documta profitability of a hedging
strategy that goes long in NYSE and AMEX stocks tteve performed well in the
last three to twelve months (i.e. past winners) ahdrt in stocks that have
performed badly (past losers). During the periainfrl965 to 1989, this strategy
delivers significant positive returns in the folliog three to twelve months. Since
Jegadeesh and Titman (1993) revisit the profitgbihf the momentum trading

strategy, they have inspired a significant amodiisubsequent research.

The success of the momentum trading strategy has bensidered as a
challenge in the literature given that it does aygpear to be riskier and is robust in
numerous international markets outside the US.dksh and Titman (1993) do
not find evidence that the momentum profit is due tpositive market beta of the
hedge portfolio or a positive serial correlationtlé factor mimicking portfolio.
Fama and French (1996) report that their threeofactodel cannot explain the

momentum profit.

43).e. the contrarian investment strategy, docunmkint®e Bondt and Thaler (1985).
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Rouwenhorst (1998, 1999) finds that the price mdomarexists in several
markets outside the US. This is important evidesng&inst the possibility that the
result in Jegadeesh and Titman (1993) is due to-$pé&cific reasons. Rouwenhorst
(1998) reports the momentum profit in twelve Eupenarkets during the period
from 1978 to 1995. The momentum profit exists ewten returns are adjusted for
risks using (a) the international market factord &) the international version of
the SMB factor in the Fama and French three fachmdel (1993, 1996).
Rouwenhorst (1999) also reports evidence of the embam profit in emerging

markets in different continents.

Aside from its documented robustness across markieés momentum
profit is evidently persistent over time. Jegadeast Titman (2001) update the
evidence they first reported in their 1993 artida the U.S. market. The
momentum profit is positive and significant duritige nine years following the
period originally examined in Jegadeesh and Titi®&93). More importantly, the
economic significance of the momentum profit durithge extended period is
comparable to that during the period in the origstady. According to Fama and
French (2008), the momentum anomaly is the mosistohnomaly among several
anomalies examined. Grundy and Martin (2001) repi@t the momentum profit
exists in several sub-periods back to 1926. Thiegkes suggest that the success of
the momentum trading strategy is not likely to bgr@duct of data mining, given

its robustness across the markets and over time.

The persistence of the momentum profit motivategersg studies to
investigate how investors can exploit it. The exck=on whether transaction costs

can fully account for the persistence of the momnenprofit is mixed. Lesmond et
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al. (2004) find that transaction costs can completkminate the momentum profit
in the U.S. market as the strategy requires extensading, particularly among
stocks that are prone to high transaction costsmbad et al. (2004) suggest that
the transaction cost estimates in Jegadeesh amai{1993) does not include the

important components such as bid-ask spread, salercosts, and taxes.

In another study, Korajczyk and Sadka (2004) reploat although the
transaction costs reduce the magnitude of the mmeprofit, it is positive and
significant even after accounting for these cdststhermore, their estimates show
that from nearly 3% to over 30% of different typefshedge funds can make
transaction cost adjusted profits from the momenttrading strategy. The
transaction costs estimated in Korajczyk and Sa@@94) are lower than in
Lesmond et al. (2004), which explains for theirh@g momentum profits net of

transaction costs.

Although the momentum profit is documented acraferdnt markets,
studies on the impact of transaction costs on thmemtum profit are concentrated
on the U.S. market only. Given the size and theahdep the U.S. equity market
compared to the international markets, the tradingts in other international
markets should be higher than or equal to thoskar.S. market. Therefore, it is
likely that transaction costs would considerablguee the momentum profit,

possibly to non-existence as Lesmond et al. (2604yest.

While it is important to acknowledge the role o@rsaction costs in
explaining the robustness of the momentum prdfiisicrucial to address the
question of the sources of the momentum profithie first place. According to

Rouwenhorst (1998), the international evidencehef momentum profit suggests
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either (a) even a more serious problem of modelspeisification, or (b) a

systematic mispricing due to investors’ irratiohaliThese two possibilities point
towards different directions. The momentum proditild either be explained when
returns are adjusted for risks appropriately, oremvtaccounting for investors’
psychological biases. The following sections preval review on each of these

sides.

Explanations for the Momentum Profit based on the sk-Return

Relationship

Fama and French (1996) concede that their thretrfanodel cannot
explain the momentum profit. Schwert (2003) repthtt the momentum profit is
even higher when returns are adjusted for risksgugie Fama and French three
factor model than using the CAPM. Ang et al. (20@&yelop a downside risk
factor that reflects the correlation of stock retumwith the market return during
downturns. They find that the momentum profit logdsitively on this factor in a
two factor model consisting of a market factor amddownside risk factor.
However, the alpha estimated in their two factordelois still statistically

significant, suggesting that their model canndifakplain the momentum profit.

While Ang et al. (2001) focus on the impact of keardownturns, several
other studies examine the impact of the overalinmss cycle on the momentum
profit. Chordia and Shivakumar (2002) document thatmomentum profit varies
across the business cycle, remains positive amdfisent during expansions and
turns insignificant during contractions. Furthermathey find that the momentum

profit is driven by the strategy which ranks stoaks the basis of the returns
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predicted from the lagged macroeconomic variales. authors conclude that the

momentum profit is linked to common factors in thacro economy.

Griffin et al. (2003) extend the work of ChordiadaShivakumar (2002) to
16 international markets. Contrary to the evidemcéChordia and Shivakumar
(2002), they find that the predicted returns frohe tlagged macroeconomic
variables do not exhibit the momentum pattern,caitfn the raw returns exhibit a
strong momentum pattern. Furthermore, while usinge tunconditional
macroeconomic model of Chen et al. (1986) to & thomentum profit, Griffin et
al. (2003) find that the fitted momentum profitdignificantly different from the
actual momentum profit. Also, the model fitneswédl below that of the Fama and

French three factor model reported in Fama anddrrét096).

Finally, different from the evidence in Chordia aBldivakumar (2002) on
the U.S. market's, Griffin et al. (2003) find thdte momentum profit in the
international markets is positive and significantkoth economic upturns and
downturns, a challenge to a risk based explandionthe momentum profit.
Lakonishok et al. (1994), Petkova and Zhang (208B6Y Lettau and Ludvigson
(2001) argue that the necessary condition for #leevpremium to be driven by
risks is that value stocks outperform growth stookggood states, and under-
perform in bad states of the business cycle. Bys#me token, Griffin et al. (2003)
argue that the necessary condition for the momempafit to be driven by risks is
that it is positive during economic upturns and aia@ during economic
downturns. Hence, they concede that the momentusfit gs not driven by
macroeconomic risks, given the evidence of the nmbume profit in both states of

the business cycle.
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Some studies incorporate the macroeconomic infdomanto the factor
models to account for the riskiness of the momenguofit. Wu (2002) uses a
conditional version of the Fama and French modelwinich the betas are
conditioned on the macroeconomic variables. Whgustidg the momentum profit
for risks using this model, the alpha remains pasiand significant, suggesting
that the tested conditional Fama and French maaleha explain the momentum
anomaly. However, Wu (2002) argues that using #setapricing tests of Dumas
and Solnik (1995) leads to a different conclusia, the Fama and French model

conditioned on the macroeconomic variables cana@xphe momentum profit.

Similar to Wu (2002), Avramov and Chordia (20083ocaexamine the
explanatory power of conditional asset pricing mied@&hey also find that the
unconditional Fama and French model cannot expla@é momentum profit.
Furthermore, several other factor models and tbenditional versions cannot
explain the momentum profit. It is explained onlyem returns are adjusted for
risks using the Fama and French model with alphaditoned on the
macroeconomic variable and betas on size, BookddkBbt, and the
macroeconomic variable. Hence, both Wu (2002) andawov and Chordia
(2006) confirm the result in Chordia and Shivakurf302) that the momentum
profit is related to the business cycle. Also, tplain the momentum profit, it is
important to adjust returns for risks using assetiqy models that contain

conditional information on the macro economy.

Motivated by the existing empirical evidence os riglationship with the
business cycle, Avramov et al. (2007) investigatetiver the momentum profit is

related to credit risks, on the basis that craditsrvary across the business cycle.
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They find that the momentum profit is positive asignificant only among firms
with low credit ratings, and does not exist amoimmg with high credit ratings.
The momentum profit in the high credit risk firma@ves the adjustment for risks
using the CAPM and the Fama and French three faotmtel. Their findings
suggest that there might be a process by whichitcristts are linked to the
momentum profit. Avramov et al. (2007) leave areiasting puzzle, i.e. the
momentum profit exists only among firms with higtedit risks but is significant

only during economic expansions when the defatdtisalower.

In searching for a risk based explanation for tleen@ntum profit, several
studies examine its relationship with firms’ invesnts. As discussed in section
2.2.4 (p. 43), the Berk et al. (1999) theoreticaldel explains stock returns based
on changes in firms’ portfolios of investment pag When calibrating the model
with realistic project life and depreciation paraemns, the model generates positive
momentum profits for a period of five years. Thegmitude of the calibrated
momentum profit is comparable to that of the momenprofit observed in the
U.S. market documented in existing empirical stsididowever, the calibrated
momentum profit is more persistent. For exampleadegsh and Titman (2001)
report that the momentum profit disappears beydraiatwo years following the
portfolio formation date. Although the calibrate@mmentum profit does not match
with the observed profit, Berk et al. (1999) embargromising direction into the

relationship between firms’ investment activitieslahe momentum profit.

In the Johnson (2002) model, past winners (losars) likely to have
experienced positive (negative) growth shocks. ditbor assumes that firms with

positive (negative) growth rate shocks are morelyiko have high (low) growth

135



rate levels. Firms with high growth rate are expoehigher growth risks, and if
this risk is priced, one would expect past winrtersutperform past losers in the
holding period. The model offers a straight-forwam@hnection between firms’
cash flows and the momentum profit. However, simitathe Berk et al. (1999)
model, the Johnson (2002) model when calibrate@mgges the momentum profit
that is persistent beyond the time horizon observedhe existing empirical

studies.

Sagi and Seasholes (2007) study the interactiahefarious firm level
attributes with the momentum profit. They repodttthe momentum profit can be
improved by up to 14% if the trading strategy istrieted to firms with more
growth options, higher revenue volatility, and lowedsts. Sagi and Seasholes
(2007) concede that their work links the momentumofip with firms’
microeconomics and does not necessarily supponati@nal or behavioural line
of research. However, the relationship between sfirgrowth options and the
momentum profit established in Sagi and Seash@le7() is closely related to the
feature in Johnson’s model (2002) that past winmeesriskier than past losers

because the former are exposed to the risk defivethigher growth.

Motivated by the Johnson (2002) model, the Sagdi &sasholes (2007)
empirical evidence, and several studies that dootithe relationship between the
momentum profit and the business cycle, Liu and ngh&2008) investigate
whether the momentum profit is due to past winnensl past losers having
different exposures to the growth related risk.sTiigk is proxied by the growth
rate of industrial production (MP) from the Chenadt (1986) macroeconomic

model. Griffin et al. (2003) find that the Chenakt (1986) model does not explain
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the momentum profit. Different from Griffin et gR003), Liu and Zhang (2008)
arrive at a different conclusion using differensttgortfolios and regression

windows to estimate risk premiums.

Liu and Zhang (2008) report that past winners Hagher loadings on the
MP factor than past losers. Also, the loadings @gidpremiums of the MP factor
can account for more than half of the momentumiprbtirthermore, the higher
loading of past winners on the MP factor lastsdbout six months following the
portfolio formation period, corresponding to thergigtence of the momentum
profit observed in several existing empirical sasdi Although the momentum
profit is not completely explained, the work of land Zhang (2008) contributes to

the literature on the risk based explanationsiHemhomentum profit.

Similar to the Liu and Zhang (2008) model, severtdler asset pricing
models can only partially explain the momentum prdhe Pastor and Stambaugh
(2003) liquidity factor can explain half of the mentum profit over the period
from 1966 to 1999. The cash flow beta estimatechfaggregate consumptions and
firms’ dividends in Bansal et al. (2005) is higtfer past winners and lower for
past losers. Finally, Chen et al. (2010) report thair investment based factor
model is better than the CAPM and the Fama andchrémree factor model in
explaining the momentum profit. Although none oéth models can explain it
completely, their partial success to date is promgiso the search for a risk based

explanation for the momentum profit.

Several studies, including Jegadeesh and Titmadlj2@nd Griffin et al.
(2003), find that the momentum profit reverses Inelyahe holding period.

According to Liu and Zhang (2008), this evidencéasd to reconcile with a risk
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based explanation. If past winners outperform pestrs in the post formation
period because the former is riskier than the dattere is no built-in mechanism
to explain why such a pattern only last for abaug gear following the formation
period, as observed in the data. Jegadeesh anduTi{ad01) also argue that the
subsequent return reversal is against the exptanati Conrad and Kaul (1998)
that the momentum profit is due to the cross seati@ariation in mean returns.
Liu and Zhang (2008) concede that the reversabeagxplained by the persistence
of the difference in the loadings on the industgiedwth factor of past winners and
past losers. The difference in the factor loaditagss for about one year beyond
the formation period, coinciding with the period tifhe between the portfolio

formation and the return reversal.

The lack of a satisfactory risk based explanatmmtie momentum profit
that can accommodate the subsequent return revecdadates researchers to turn
to the explanations based on investors’ psychoébdiimses. The following section

reviews the proliferation of the research on theraotum profit in this direction.

Explanations for the Momentum Profit based on Invetrs’ Biases

Jegadeesh and Titman (1993) attribute the momeptofit to investors’
under-reaction to firm specific information rath#ran the under-reaction to
common factors. The theoretical building blockgha research in the momentum
profit using investors’ psychological biases consfsDaniel et al (1998), Barberis

et al (1998) and Hong and Stein (1999).

Daniel et al. (1998) develop a model in which inges are overconfident
and are subject to the self-attribution bias, agributing success to their own

competence and failure to bad luck. Due to ovelidente, investors would be
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overconfident about their own skills to extractamhation. Hence they would
overreact to private information and under-reacpublic information. As more
public information is released, the self-attribatisias causes investors to continue
to be overconfident. Hence investors continue @amting to prior private signals,
leading to the stock price momentum. When stoc&egrieventually return to the
fundamental values as more public information isaged, stock returns reverse in

the long term.

The Barberis et al. (1998) model uses differentchelogical biases, i.e.
representativeness and conservatism, to explainmbmentum profit Due to
conservatism, investors update their informatioows}, and classify firms’
earnings to follow either a trend or a mean-reugrtprocess. News can have
different strengths and statistical weights. Whiseytplace more weights on the
mean-reverting model and less weights on the tneodel, investors under-react to
earnings announcements. On the other hand, whgrpthee more weights on the
trend model following a string of shocks in the sadirection, they over-react to
earnings announcements. The model generates bader-temaction / return

momentum in the short term and over-reaction fneteversal in the long term.

In the Hong and Stein (1999) model, there aredlasses of investors, i.e.
the “news watcher” and the “momentum trader”. Tee/siwatcher trades based on
his or her private information while the momentuader simply chases the trend.
If the information diffuses slowly, initially stocgrices will under-react to news.
As momentum traders chase the trend, eventualigk qtaces will over-react at

longer horizon. Similar to the Daniel et al. (1928)d the Barberis et al. (1998)
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models, the Hong and Stein (1999) model unified hotder-reaction and over-

reaction to explain both stock return momentum raversal.

Based on these models, several studies developeanthe predictions on
how the momentum trading strategy behaves amonfgreiit groups of stocks or
during a period of time. Cooper et al. (2004) arthet the Daniel et al. (1998)
model can be extended to predict the momentum tpimifowing stock market
gains or losses. On the basis that investors iergéshould be more overconfident
following market gains, the Daniel et al. (1998) debwould predict a higher
momentum profit during this time. Cooper et al.q2Palso argue that (a) to the
extent that the delayed over-reaction is greateznathe risk aversion is lower in
the Hong and Stein (1999) model, and (b) wealthemses leads to lower risk
aversion according to e.g. Campbell and Cochra®@9)l the Hong and Stein
(1999) model also suggests a higher momentum pfalfitwing stock market
gains. Cooper et al. (2004) find supportive evigefar this prediction extended

from Daniel et al. (1998) and Hong and Stein (1999)

Huang (2006) provides the confirming evidence fe finding in Cooper
et al. (2004). The momentum profit is higher duringarket upturns in 17
international markets. Market upturns and downtares determined based on the
past 12 and 24 months’ cumulative returns. Whenldgged world industrial
production growth is used to determine up marketd down markets, the
momentum profit behaves as expected. This evideasts doubt on whether the
cumulative past market returns proxy for the penbtiigh investor confidence as

interpreted in Cooper et al. (2004).
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On the basis that the momentum profit might be wummvestors’ under-
reaction to fundamental news (Barberis et al., 1888 Hong and Stein, 1999),
Agarwal and Taffler (2008) concede that investardas-react to the distress risk.
They argue that this view is consistent with th@itdence that the momentum
profit is pronounced among firms with high expostoréhe financial distress risk.
The under-reaction argument in Agarwal and Taff@908) is motivated by the
negative risk premium for the distress risk (e.ghev, 1998). However, a recent
study by George and Hwang (2010) argues that tlealded negative distress risk
premium might be due to firms optimising their dists costs in a rational manner.
This study therefore casts doubt on the argumemtgarwal and Taffler (2008)

that the momentum profit is driven by investorstanreaction to the distress risk.

In Asem (2009), the momentum profit is lower amdingns that pay out
dividends. The author attributes this result toesters’ under-reaction to the
dividend announcements and reductions. Given timas fin distress (Agarwal and
Taffler, 2008) or having low credit ratings (Avramet al., 2007) are more likely
to omit dividends, the evidence in Asem (2009) iway is consistent with the
evidence in Agarwal and Taffler (2008) and Avrameval. (2007). Liu et al.
(2008) find that investors do not under-react tadginds omission or reduction.
Hence, it is possible that the relationship betwienmomentum profit and firms’
dividend paying status identified in Asem (2009 driven by investors’ under-

reaction to the dividend related events.

3.2.2. Literature on Stock Prices and Firms’ Invesents

This section reviews the literature on how firmsivestments are

influenced by firms’ stock price movements. Thigeliof research started as early
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as in Bosworth (1975, cited in Morck et al., 199@prck et al. (1990) provide a
comprehensive analysis on different channels throwbich stock prices might
affect firms’ investments. First, stock prices oplssively reflect future activities
and therefore do not affect firms’ investments.dde; managers rely on the stock
prices as a source of information in making investhdecisions. Third, managers
time the equity financing so that new shares aseieid at the time they are
overvalued, making the cost of capital low andwillgy investments that would
not otherwise be undertaken. Finally, managersr datgestors’ mispricing to
protect themselves. Morck et al. (1990) find litddence that managers learn new
information from stock prices (the second channEley also report that after
controlling for the company fundamentals, stockc@si do not influence
investments, inconsistent with the last two chasinBlanchard et al. (1993) also

find evidence supporting this view.

More recent studies extend the evidence in Motc.g1990) in all four
channels. Among the most prominent studies in stogpricing and corporate
investments are Baker et al. (2003) and Polk argle8aa (2009). Baker et al.
(2003) find that equity dependent firms, i.e. firth&t need to rely on external
equities to finance their investments, would undeest when their stocks are
undervalued. This is because these firms would havesue equities at a price
below the fundamental value to finance such invests By the same token, these
firms would issue equities to invest when theicktoare overpriced. Hence, firms
subject to financial constraints in the sense thay need to rely on external
equities to finance investments would invest mdfieiently when their stocks are

overpriced. Baker et al. (2003) support the thiidrmel in Morck et al. (1990).
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Polk and Sapienza (2009), on the other hand, camgt the stock
mispricing — investments channel by the cateringoti. This channel is
independent of the equity issuance channel of Bekex. (2003), as mispricing
can affect firms’ investments even when firms dd rely on seasoned equity
offerings for financing. If stocks are overpricedcarding to their level of
investments, managers who hold a short term viewwaant to maintain the recent
upward trend of the stock price by investing furttee cater investors’ sentiment.
Firms with abundant financial resources (e.g. casth debt capacity) would also
invest more when their stocks are overpriced. Deffié from Baker et al. (2003),
firms may invest in negative NPV projects to cditerinvestor sentiment. Polk and

Sapienza (2009) support the fourth channel in Meitck. (1990).

The debate on whether stock prices are relatefirss’ investments
continues with the works of Ovtchinnikov and McCehr(2009) and Bakke and
Whited (2010). Ovtchinnikov and McConnell (2009)poe that there is no
systematic difference in the relationship betwedocks prices and firms’
investments among undervalued firms as comparethdab among overvalued
firms. Bakke and Whited (2010) only find some liadt evidence that such a
difference exists. The literature is therefore mzasive on the relationship

between stock mispricing and firms’ investments.

In line with the second channel in Morck et al9qQ), several studies
examine whether the information contained in stqulices affect firms’

investments. Chen et al. (2007) suggests that sfmiébes contain private
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informatior!* not known to managers and relevant to the investndecision
making. Furthermore, managers use the privaterirdtion in stock prices in their
investment decisions. Bakke and Whited (2010) glsosupport this proposition,
particularly among less financially constrainednfir The evidence is consistent

with the second channel but is inconsistent withfthding in Morck et al. (1990).

On the other hand, Ovtchinnikov and McConnell @0@rgue that the
relevant information in stock prices is the grovagpportunities, and increasing
stock prices reflects the better quality of grovapportunities. They find the
supportive evidence when the growth opportunitiesbmth stock price based (i.e.
Tobin’s Q) and non-stock price based (e.g. assewthr and sales growth)
measures. Furthermore, this relationship is moomgunced among firms with
more debt overhang and information asymmetries facidg higher distress costs,
or generally more financially constrained firms.ligght of Morck et al. (1990), the
evidence in Ovtchinnikov and McConnell (2009) suppahe first channel and is

also consistent with the finding in Morck et al9@D).

In summary, there is existing empirical evidence tbhe influence of
current stock prices on firms’ investments in thespnce of financial constraints.
However, the explanations for this influence remdisputable. Recent literature
also suggests that firms’ investments and thearfamal constraints are related to
their risks, and hence to their stock returns. kKakband Moor (1997) describe the
credit multiplier effect, i.e. how the dual role fiked assets as a factor of

production and as collaterals for debts can helpliyna small technological

4 For example, information about the product mardtemand or the relevant strategic

issues.

144



shock to affect the stock market returns. Firmsnacredit limits and having more
fixed assets can use these assets as collated$aio more funds and invest more
in fixed assets, which in turn can be used as teo#s for further borrowings.
Based on the concept of the credit multiplier éffédmeida and Campello (2007)
test a model in which asset tangibility affects thensitivity of corporate

investments to cash-flow in firms with financialnsbraints.

Hahn and Lee (2009) test the asset pricing imidicaof the credit
multiplier effect. Because stock prices reflect tig present value of investments,
the stock returns of firms facing financial constta and having high debt capacity
are more sensitive to the availability of fundsthié exposure to the availability of
funds is priced by the market, firms with high debpacity would earn higher
returns than firms with low debt capacity. Hahn dme (2009) find that among
financially constrained firms, debt capacity sigrahtly affects the cross section of

stock returns. This relationship exists only ambingncially constrained firms.

3.2.3. The Gaps in the Literature

Given the overwhelming evidence on the existenceghef momentum
profit across the markets and over time, the mastnment question is what
explains the phenomenon. The literature suggests ftms’ investments are
related to their risks, which might predict futwick returns. On the other hand,
stock prices are likely to influence firms’ invesints. Hence, it is possible that
past stock prices are related to future stock pritlerough firms’ current
investments. The research into the relationshiwéxeh stock price momentum and
firms’ investments is limited mainly to the theacat works of Berk et al. (1999)

and Johnson (2002), and the empirical work of Lmal Zhang (2008). None of
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these studies fully explains the momentum profitgga observed in the existing

literature.

There is a gap to extend the abovementioned rdse@ection in light of
the recent studies on stock prices and firms’ itnaests. This chapter aims to fill
in this gap by extending the understanding on wdrette momentum profit can be
explained by the investment patterns of past wsmaad past losers. The literature
on the momentum trading strategy is also charaetériwith several scattered
findings on the pattern of the momentum profit. Ekent is useful if a new
explanation for the momentum profit can accommodat@e of these findings.
The following section forms the research questams develops the hypotheses to
empirically test the relationship between firmsraéstments and the profitability of

the momentum trading strategy.

3.3. The Research Questions and Hypotheses

This chapter aims to investigate whether the @biiity of the momentum
trading strategy observed in the stock market camplained by the firm level
investment activities. The questions that this tdragims to address are as follows:

(1) Whether the momentum trading strategy is profitabléhe sample;

and

(2) Ifitis, whether firms’ investment patterns carpkesn it.

Given the extensive evidence on the existence @fnlomentum profit
reviewed in section 3.2 (p. 129), this chapter etpdo find evidence of the

momentum profit in the U.S. markets. The first hyyssis is as follows:
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Hs 1 The strategy of buying past winners and selliagtjosers generates

positive returns.

To answer the second research question, this chexsienines whether the
momentum profit is related to the investment gapwvben past winners and past
losers. The literature in the relationship betwestock prices and firms’
investments reviewed in section 3.2.2 (p. 141) saggthat increasing stock prices
can be associated with firms’ investments, whichl¢de due to one or more of
the followings:
= Model 1 - higher growth opportunities are reflectedhe price (Ovtchinnikov
and McConnell, 2009),

= Model 2 - more private information is embedded e tprice (Bakke and
Whited, 2010),

= Model 3 - firms issue overpriced stocks to finamogestments that could not
have been undertaken otherwise (Baker et al., 2008)

= Model 4 - managers invest to cater for investortiseant that make stocks

mispriced (Polk and Sapienza, 2009).

The second hypothesis is therefore as follows:

Hs 2. Past winner firms invest more than past losemér

Firms’ accessibility to sufficient funds also ditly affects their investment
activities. Hence the next hypothesis examines Hmwvinvestment gap between
past winners and past losers differs across diffegeoups of firms with different
financial constraints. According to Bakke and Wi{2010), managers react more
strongly to the private information embedded indtaxk price when firms are less

financially constrained. This is because with mfimancial resources, it is easier
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for managers to respond to the private informatRwik and Sapienza (2009) also
argue that the catering process works better arfiong with abundant financial
resources as they give firms the freedom to unkiertavestments to cater for

investor sentiment.

On the other hand, Ovtchinnikov and McConnell (9089ggest that the
investments of more financially constrained firmme enore responsive to changes
in their investment opportunity set than thoseestlfinancially constrained firms.
By definition, equity dependent firms are finanlyialonstrained; hence the equity
issuance channel of Baker et al. (2003) should waeker among financially
constrained firms than among those with abundawainfiial resources. Taking the
prediction based on the arguments in Ovtchinniknd &cConnell (2009) and
Baker et al. (2003) as the basis, the next hypatlie$ormed as follows:

Hs 3 The investment gap between past winner firmspasd loser firms is

higher among firms with higher financial constrarntan among firms

with lower financial constraints.

If firms’ investments respond to the private imf@tion in the stock price
as suggested by Bakke and Whited (2010), hypothesiswould be rejected.
However, it is difficult to establish how this rétanship evolves into further price

appreciation of past winners versus past loseegptain the momentum profit.

If the sensitivity of firms’ investments to stockige is due to the stock
prices reflecting the quality of growth opportuegi(Ovtchinnikov and McConnell,
2009), hypothesi#i; ;s would be supported. Furthermore, financially coaieed
firms might have a richer portfolio of projects the pipeline than financially

unconstrained firms. This is because without fimagdrictions, firms would have
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exercised the best growth options already. Henoendially constrained firms

would invest more and benefit from the rectificatf the financing frictions.

Kiyotaki and Moor (1997) describe the credit muidp effect by which
financing frictions can be rectified as firms inkeAmong firms with financial
constraints, when past winners invest more than Ipasrs, the new investments
can be used as collaterals. Hence, past winnergviuatrease their debt capacity
at a faster rate than past losers do. Along thesliof Almeida and Campello
(2007), past winners are more exposed to the creditiplier effect than past
losers. Furthermore, Hahn and Lee (2009) conceatetite exposure to the credit
multiplier effect is priced only among firms witméncial constraints. Hence, past
winners would generate higher returns than pagrsoshen their stocks are not
mispriced and reflect fundamental information abtig investment opportunity

set (Ovtchinnikov and McConnell, 2009).

If firms’ investments respond to stock prices tlglouhe equity issuance
channel of Baker et al. (2003), financially conisteal firms can have the sufficient
resources to invest more efficiently. More efficiamvestments in turn might help
maintain the upward movement of the overpriced kstamtil the mispricing is
eventually corrected. This process could give rtee a more pronounced
momentum profit among financially constrained firmend no profit among

financially unconstrained firms.

Finally, in the case of the explanation based @nddtering theory (Polk
and Sapienza, 2009), hypothedis, would be accepted and hypotheddis would
be rejected. Furthermore, if the catering achieteesbjective, one would expect

the price trend to continue as investor sentimembaintained, until the mispricing
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is corrected. Polk and Sapienza (2009) argue khatcatering behaviour is more
likely to happen when firms have access to abundeswurces. Therefore the

momentum profit would be stronger among financialigonstrained firms.

Similar to the formation of hypothedit 5, the following hypothesis on the
momentum profit is formed on the basis of the p#al based on the arguments
in Ovtchinnikov and McConnell (2009) and Baker le{2003):

Hs4 The momentum profit is pronounced among firmsh witgher
financial constraints and non-existent among firwigh lower financial

constraints.

Firms’ investment activities tend to vary acrosfedent business cycle
stages. Hence, if the momentum profit is driveninwestments, it should also be
influenced by the business cycle. The existing @vié on the performance of the
momentum trading strategy during the economic esipanversus contraction is
contradicting. In Chordia and Shivakumar (2002¢, tomentum profit is positive
only during the expansionary period. On the otteardh Griffin et al. (2003) report
that the momentum profit in several internationabrkets is positive and

significant in both good and bad business cyclgesta

Cooper et al. (2004) study the momentum profit e stock market
upturns and downturns, and find that the profip@sitive and significant only
during the market upturns. One may argue thateheltrin Cooper et al. (2004) is
consistent with that in Chordia and Shivakumar @0@&s the aggregate stock
market returns are related to the business cyae.ekample, Cochrane (1991)

finds some evidence that some variables used tridesthe business cycle can
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forecast the aggregate stock market return, ane varsa, the aggregate stock

market return can forecast future economic actigiti

If the momentum profit is driven by the investmeattivities of past
winners and past losers, there is an alternatiwsipitity. The stages of business
cycle might affect firms’ investment activities,rélugh which it would influence
the momentum profit. If managers attempt to inwffitiently, and stock prices
reflect the growth opportunities (Ovtchinnikov akidConnell, 2009), one would
expect the investment gap between past winnerpastdosers to be higher during
economic upturns than during downturns. This isabee often during economic
upturns, the discount rate is lower, making thei@alf growth opportunities higher
and more projects worth investing. For the sameamain the case of the share
issuance channel (Baker et al., 2003), if the nevestments are efficient, the
investment gap between past winners and past leserkl also be higher during

economic upturns than during downturns.

Alternatively, managers may attempt to invest tdeccdor investor
sentiment (Polk and Sapienza, 2009). The cateetigity is likely to be stronger
during the period of high investor sentiment. Savetudie$ suggest that the
investor sentiment cycle and the business cyclecksely related. This chapter
therefore hypothesises that during economic uptumisch could coincide with
sentiment upturns, the investment gap between \pasters and past losers is

higher.

If the momentum profit is driven by the investmaggp between past

winners and past losers as conjectured in the gque\nypotheses, one could expect

4> E.g. Baker and Wurgler, 2006 and Lemmon and Pamtrina, 2006.
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the momentum profit to be stronger during economjgurns than during
downturns. The final hypothesis can therefore bméal as follows:
Hssa The investment gap of past winners and past $oisebigger during
economic upturns than during downturns.
Hss5 The momentum profit is more pronounced duringneatic upturns

than during downturns.

Of the explanations examined in this chapter, th@sed on the arguments
in Polk and Sapienza (2009) and Baker et al. (2@@8pute the momentum profit
to the mispricing of past winners and past loseks. a result, the return
predictability of cumulative returns would remaivea when controlling for risks.
Alternatively, the explanation based on the argusén Ovtchinnikov and
McConnell (2009), Kiyotaki and Moor (1997) and Hadmd Lee (2009) attributes
the profit to the difference in the risks of wine@nd losers. In this case, the return
predictability of cumulative returns would disappeehen controlling for risks.
The null hypothesis using the risk-based explandtas follows:

Hse The momentum profit can be explained by an gsseing model

that incorporates relevant fundamental factors.

Any explanation to the momentum profit should béedb accommodate
the long term return reversal. The explanationgtbas the catering theory of Polk
and Sapienza (2009) and the share issuance chahBzker et al. (2003) can
accommodate the return reversal as the mispricimigidveventually be corrected.
The explanation based on the growth opportunitiesleh of Ovtchinnikov and
McConnell (2009) could accommodate the return igaldn the longer term due to

the diminishing marginal return on investments. c8irthe better investment
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opportunities would be prioritised, as firms inye#ite quality of the growth
opportunities will deteriorate. Hence, the retuontinuation of past losers and past

winners would not persist forever.

The hypotheses developed and examined in this @hapt summarised in
Table 3.1.
[Insert Table 3.1 about here]
The following section discusses the methodologiegleyed to test the hypotheses

set out in the current section, and describes dte td be tested.

3.4. The Methodology and Sample

3.4.1. Measurement of Key Firm Level Variables

Firms’ investment activities are measured by thePEX ratio, i.e. the
ratio of capital expenditures incurred during tlearydivided by net fixed assets at
the beginning of the year. The firm month obseprai with missing data on
current year’s capital expenditures or previoug’gazet fixed assets are excluded.
Since this chapter examines the investment a@svitf past winners and past
losers as the stock price evolves, it reports nigrtbntemporaneous CAPEX. For
example, if the current month is March 2005, thePEX ratio for each stock is

measured for the financial year ended in Decemb@s 2

The portfolio CAPEX is determined as follows: (13laulate the mean
contemporaneous CAPEX of the portfolio in each mddée month; and (2)
calculate the average of this mean contemporan€&REX across the calendar
month for each portfolio. To calculate the CAPEX dzetween the past winners

and past losers, this chapter (a) first takes tlifferdnce in the mean
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contemporaneous CAPEX ratio of the winner and thserl portfolios in each
calendar month; and (b) calculates the averagehisf CAPEX gap across the

calendar months.

To test the impact of financial constraints on thementum profit, this
chapter uses the net payout ratio, similar to tiwoe in chapter 2 (section 2.4, p.
70). For each firm in each financial year, the payout ratio is calculated as
dividends plus repurchases minus share issuanaledsoy the net incomes. Since
this chapter investigates the momentum tradingtegya in the financially
constrained versus unconstrained subsamples, arfthincial constraint status in
general does not tend to fluctuate frequently fraonth to month, the net payout
ratio is measured at a lag with stock returnss lineasured in December year t-1
and is used to classify firms into the groups wiithh, medium and low financial
constraints from July year t to June year t+1. Binm the bottom 30% of the
overall sample are included in the subsample wigh financial constraints. Firms
in the top 30% are included in the subsample wath financial constraints. The
remaining firms are included in the subsample wgdium financial constraints.
The construction of the key firm level variablessciébed in this section is

summarised in Panel A of Table 3.2.

[Insert Table 3.2 about here]

This chapter uses the cumulative market returnslassify the period
under examination into upturns and downturns. Tis¢s&es would coincide with
both the economic and the sentiment upturns andhdons. Following Cooper et
al. (2004), when the three year cumulative markéirn is positive, the dummy

variable UP is assigned the value of 1, and zdreraiise. On the other hand, when
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the cumulative market return is negative, the dunwaayable DOWN is assigned

the value of 1, and zero otherwise.

3.4.2. Methodology

To address the research questions and the hypetbeteut in section 3.3
(p. 146), this chapter employs two methods of aislyThe first methodology is
the portfolio sorting approach based on past stetlkn performance to form the
momentum trading strategy. A 6 x 6 momentum stsatibgt skips one month
between the formation and the holding periods isnéml as follows. In each
month, stocks are sorted in ascending order intdedeby the cumulative returns
from month t-6 to month t-1 (i.e. the formation ipd) using the sample decile
breakpoints. The resulting ten portfolios are Heldsix months from month t+1 to
month t+6 (i.e. the holding period). The portfolionstruction procedure results in
the overlapping portfolios with stocks entering aexiting the portfolios each
month. The raw returns of the ten equally weigldediles and of the long-short
portfolio that goes long in past winners (i.e. pgatfolio with top ranking in the
formation period’s cumulative return) and shortpast losers (i.e. the portfolio

with bottom ranking in the formation period’s cumtive return) are reported.

To address the first research question of whethermiomentum profit
exists in the sample, this chapter first employaety of the momentum trading
strategies with the formation period of either 3,96 or 12 months, the holding
period of either 3, 6, 9, or 12 months, with anthaiit one month in between the
formation and the holding period. With four choides the formation period and
four choices for the holding period, without skipgia month in between, there are

16 momentum strategies. Similarly, when the monmanstrategies skip a month
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between the formation and the holding period, tregeeanother 16 strategies. In
total, there are 32 strategies. The original Jegstdand Titman (1993) paper does
not skip a month between the formation and holgirgod. Several subsequent
studies, such as Cooper et al. (2004), skip a mbativeen these periods when

constructing the portfolio to avoid the bid-ask hoe effects.

To examine the second research question on thieesoaf the momentum
profit, among the above 32 strategies, this chageattifies a strategy that satisfies
the following conditions:

= Skip a month between the formation and holdingqoktd avoid the bid-
ask bounce and the very short term reversal (Jeghd&990); and
= Does not require regular rebalancing to avoid tesibility that the results

could be eliminated by transaction cd5ts

This chapter measures the momentum profit duraogemic upturns and
downturns using the UP and DOWN dummy variablesrilgsd in section 3.4.1
(p. 153). When the profit is regressed againsttReand DOWN dummy variables,
the coefficient attached to the UP (DOWN) variafplees the average momentum
profit during economic upturns (downturns). Whea profit is regressed against
the UP dummy variable and a constant, the coeffia#tached to the UP dummy
variable measures the difference between the mammeptofit during economic
upturns versus downturns. All the t statistics @aected for autocorrelation and
heteroskedasticity with the Newey and West (198&hwd. Cooper et al. (2004)
suggest that this approach preserves the timessafrieeturns and reliably corrects

any serial correlation.

“® For a review on the momentum profit and transactiosts, refer to Swinkels (2004).
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To test whether the momentum profit can be expthimerisks, similar to
chapter 2, this chapter uses the asset pricingefraork of Avramov and Chordia
(2006) to control individual stock returns for sk his approach has an advantage
that it uses all the information at the firm levedther than the aggregate
information at portfolio level. For a detailed dission on the framework of

Avramov and Chordia (2006), refer to section 2.459).

The hypotheses formed in section 3.3 (p. 146) eelimms’ investments
and financing to the momentum profit. Hence thenfilevel investments and
financial constraints variables are used as theditoning variables in the
Avramov and Chordia (2006) framework. These vaéaldre measured using the
CAPEX ratio and the net payout ratio as descrilmedection 3.4.1 (p. 153). A
business cycle variable is also used as the conitj variable, as hypothedik s
conjectures that the investment gap and the momemofit potentially vary
across the economic upturns and downturns. Sintglahapter 2, this chapter uses
the default spread to describe the business cgolethe basis that as a single

indicator, it performs better than other populderalatives.

The Fama and French model is used as the base mmotled following

general model specification:

R, -Ry =0a,,
1
3 Firm. .,
+;[:Bj,l,f Biasi Bias :8],4,f]x MWI%t_l XFq +e (3.1)
Firm, _, x MWF_,

in which R, is the return on stock j an®; is the risk free rate at time t.

F . represents the priced risk factors, which incluge market factor, the HML
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and SMB factors of the Fama and French model (199386). Firm characteristic

Firm,_, is the one month lagged firm level measurement\astments and / or

financial constraintdlWF_ is the one month lagged market wide factor

describing the business cycle variable, proxiethieydefault spread, i.e. the spread

between the U.S. corporate bonds with Moody’s gatiof AAA and BAA.

The part of returns unexplained by the asset fichodel in equation
(3.1) is regressed against the cumulative retur@sdross sectional regression. The
following regression helps assess the return pradllity of cumulative returns

after controlling for risks:

Sizg,,

3

Ri =Co + ZcthR’n,j,t—l + [Clt Cx C3t]x BM,, |+uy
i Turnovey,_,

(3.2)

in which R’;t is the risk adjusted return of stock j at timeneasured as the sum of

the constant and the residual terms from equa8d.(PR, ; ,_, are the firm level

cumulative returns for the periods of 1-3 montt§ vonth, and 7-12 month prior
to the current month. The vector of size, the Btmkarket ratio, and stock
turnovers in equation (3.2) represents the cofféiwibrs, being the size, value and

liquidity that might also predict the cross sectafrstock returns.

Size measures the market capitalisation at the ofneich month. The
Book-to-Market ratio is measured as the sum ofbibek value of common equity
and balance sheet deferred tax, scaled by the mealatalisation. The ratio is
measured in December of the previous year foritherhonth observations from
July of the current year to June of the followingay. There is a six month gap

between (a) the time at which this ratio is meadiared (b) the time at which stock
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returns are measured. This gap ensures that théredgaccounting data to
calculate the ratio is available to investors whiegy consider their investment
decisions. The turnover of the stocks listed on EYBMEX stock exchanges is
calculated as the trading volume divided by thestamiding number of shares. The
turnover of the stocks listed on NASDAQ stock exd® is constructed in a
similar manner. The construction of the key firmdkvariables described in this

section is summarised in Panel B of Table 3.2.

Similar to chapter 2, following Avramov and Chord2006) and Brennan
et al. (1998), this chapter transforms the firmelevariables in equation (3.2) by
(1) lagging two months (size and turnovers), (Xintg natural logarithm (size,
turnovers and the Book-to-Market ratio), and (irtg deviation from the cross
sectional mean (size, turnovers, the Book-to-Maritb, the accrual ratio and past

cumulative returns). The transformation is desatibelow:

Size_transformel;, = In[lagz(Size;vt )]—%izzllln[lagz(SizQt )] (3.3)
1 i=1
BM _transformel,, = In[BM jvt]—EZIn[BMm] (3.4)

Turnover_transformel;, = In[lag2 (Turnovegfyt )] - % i In[lag2 (Turnove[t )]

(3.5)
in which Sizg,, BM,, andTurnover, are the measurements of size, Book-to-
Market, and turnover in NYSE / AMEX or NASDAQ foirh j at time t as
described abovdagz(xt)refers to the two month lag of variabke. In[y] refers

to the natural log of variablg . n refers to the number of stocks in the sample at
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time t. Size_transformel, |, BM _transformel; , and
Turnover_transformel;, are the corresponding variables after the
transformation and replace the role &izg,, BM,,, and Turnover,. These

variables are lagged by one month to becGme,,, BM and

jt-1r

Turnover,_,in equation (3.2).

The variables are lagged to avoid any biases byasldeffects and thin
trading and are taken as natural logarithms todaskeéwness. Taking the deviation
from the cross sectional mean implies that the ageerstock will have the firm
level characteristics at the average level (i.e.déviation from the cross sectional

mean is zero), and its expected return is drivéeglysby risks.

The statistical null hypothesis is that the coedfits C_, attached to the

cumulative returns are not significantly differelmbm zero. This means the
cumulative returns no longer predict subsequertksteturns. It suggests that the

momentum profit is explained when returns are dadfusor risks in stage one.

H3.0: Cmt: 0

The coefficients and t-statistics are reportedafgied in chapter 2, the procedure
employed in this chapter does not involve regressioith estimated independent
variables. Therefore it is not subject to the emevariable problem (Bauer et al.,
2010 and Subrahmanyam, 2010). The t-statistice@mected for autocorrelation

and heteroskedasticity following the Newey and W&887) method.
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3.4.3. Sample Description

The sample includes all non-financial and non4igsi stocks listed in the
NYSE, AMEX and NASDAQ stock exchanges. The sampeqa is between
1972 and 2006. Similar to chapter 2, financial lstoare excluded as they have
different asset structures compared to the nomdéiiah stocks. Utilities stocks are
excluded as utilities firms and potentially thenvéstments are more strictly
regulated than firms in other industries. The cagerperiod starts in 1972 due to

the availability of the data to measure the nebpayatio.

Only stocks with available information to calculdate CAPEX ratio for
the year and the proxy for financial constraintecember of the previous year
are considered. Following Jegadeesh and Titmanl§2@@is chapter excludes the
firm-month observations with a stock price below @5the market value falling
within the smallest NYSE size decile. AccordingJegadeesh and Titman (2001),
the purpose is to avoid the results to be drivesrogll and illiquid stocks or bid-
ask bounce. The sample has 557,730 firm-month eatens, stretching across
414 months from July 1972 to December 2006. Thergde statistics of the

sample are reported in Table 3.3.

[Insert Table 3.3 about here]

Panel A of Table 3.3 reports the statistics ofkag variables used in the
portfolio sorting methodology. All the variableacluding the monthly returns, the
holding period cumulative returns, the CAPEX ratod the net payout ratio are
highly skewed. The correlation coefficient of theotfirm level variables, i.e. the

CAPEX ratio and the net payout ratio, is close &ozand is statistically
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insignificant. The low correlation suggests thagsth variables describe different

economic forces.

Panel B of Table 3.3 describes the statistics ef variables in the
regressions of the Avramov and Chordia’s assetngriframework. The sample is
further constrained in that there should be data stock returns, market
capitalisation, and the Book-to-Market ratio in tberrent year and in the 36
months prior to the current month. According to &wov and Chordia (2006), this
condition ensures that the estimation at the fiewel is not noisy. An average
stock has the average market capitalisation of35Bifion and the average Book-
to-Market ratio of 0.76. The average cumulativeimes of the past"2to 3¢ month,
4™ to 68" month, and ¥ to 12" month are 3.36%, 5.13% and 10.87% respectively.
All the variables in this panel show a significétel of skewness, with the mean
values well above the median. The skewness sugtfestst is appropriate to
transform the variables in accordance with Avranamd Chordia (2006) and

Brennan et al. (1998) as described in section 3p}.255).

3.5. The Results

3.5.1. The Profitability of the Momentum Trading Bitegy

Following Jegadeesh and Titman (1993), Table 3.ésemts the
momentum trading strategy with the formation anddimg periods varying
between 3 months to 12 months. The variety of thmé&tion and holding periods
helps ensure that the evidence on the momentunt gabbust. Taking the 6 x 6
strategy as an example, in each month, stocksoatedsin ascending order by the
cumulative returns from month t-6 to month t-1. Temtfolios with equal number

of stocks are composed and positions (long and)saoe taken from month t to
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month t+5. W-L represents the momentum profit,her teturn to the portfolio that
goes long in past winners (i.e. the portfolio withe highest ranking in the
cumulative returns) and short in past losers the. portfolio with the lowest

ranking in the cumulative returns). The portfolianstruction procedure results in

overlapping portfolios with stocks entering anctiexj at different points in time.

[Insert Table 3.4 about here]

Panel A reports the returns to the portfolios anthe long-short portfolios
when the momentum trading strategies do not skiwdsn the formation and the
holding periods. Panel B reports the returns whemtomentum trading strategies
skip one month between the formation and the hglgeriods. Consistent with the
literature, this chapter finds strong evidence floe momentum profit in the
sample. The returns to the portfolios follow anr@asing pattern from past losers
to past winners. All the momentum trading strategreboth Panel A and Panel B
generate positive and statistically significant neataim profits. Their magnitudes
vary from 0.51% to 1.29% per month. Skipping a rhobétween the formation
and the holding periods tends to improve the mabfity of the trading strategy.
Also, the strategies that rely on longer formatimn holding periods tend to

generate lower returns.

Scenarios 1 and 2 in Table 3.9 provide evidencehf@rmomentum profit
using the Avramov and Chordia (2006) regressionmaaah. In scenario 1, returns
are not adjusted for risks in the stage one remgnesshe raw returns are regressed
against the firm level variables in the stage tegression as described in equation
3.2 (p. 158). The three cumulative return coeffitseare positive and significant.

They suggest that there is a positive and sigmificelationship between the cross
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section of stock returns and the cumulative retuifisis result confirms the
evidence so far that the momentum profit existthaasample. The coefficients of
the control variables also show the expected sighs.size coefficient is negative
and significant (i.e. the return predictability size), while the Book-to-Market
coefficient is positive and significant (i.e. theturn predictability of the Book-to-

Market ratio).

In scenario 2, returns are adjusted for risks usfimgunconditional Fama
and French three factor model in stage one. The s@nies regression in stage one

is described in equation 3.1 (p. 157) with the dwihg

constrain; , =B, 3¢ =B, =0. The risk adjusted returns are regressed

against the firm level variables as described ma¢ign 3.2. The adjusted Brops
from 6.20% in scenario 1 to 2.74% in scenario 2gssting that the Fama and
French model in stage one helps better explaimgten predictability of the firm
level variables in equation 3.2. Although the cumtivke return coefficient at the
longest lag becomes statistically insignificante tbhther two cumulative return
coefficients are still positive and significant.eravidence suggests that cumulative
returns exhibit predictability, (thus suggestingttithe momentum profit exists),

even when accounting for risks using the unconuitidG-ama and French model.

To summarise, there is evidence that the returtise@ortfolios based on
cumulative returns increase from past losers ta wasners. The returns to the
long-short portfolios are positive and significaffthe cumulative returns are
positively related to the current returns, evenmtiey are adjusted for risks using
the Fama and French three factor model at the Iéxal. The evidence suggests

that hypothesisl; 4, i.e. whether the momentum trading strategy idifatde in the
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sample, is accepted. The answer to the first reBeguestion, whether the
momentum profit exists in the sample, is therefafirmative. The following
sections report evidence in testing hypothédgsto Hz ¢ in order to address the
second research question of whether the momentuwiit [ affected by firms’

investment patterns.

3.5.2. The Investment Patterns of Past Winners’ adpdst Losers

To address the second research question of whigtheanomentum profit
is related to firms’ investments, this chapter us@somentum trading strategy that
satisfies the conditions set out in section 3.418). The strategy would skip a
month between the formation and holding periods aeguires few regular
rebalancing. In Panel B of Table 3.4 which repdtie performance of the
momentum strategies that skip a month, the higmeshentum profits concentrate
in the strategies with 6 to 9 month formation pésiand 3 to 6 month holding
periods. The 6 month holding period is preferreth® 3 month holding period as

it reduces the need to balance the portfolios balf

The 6x6 strategy turns out to be the one with igbdst momentum profit
(1.21% per month) given the selection criteriaisitalso known to be the most
successful one in the literature. Skipping a mdrelps avoid the bid-ask bounce
and the short term reversal described in Jegadé90). Hence this chapter
employs the 6x1x6 strategy, i.e. 6 month formafgeriod, skipping 1 month, and 6

month holding period, to test hypothes&s to Hs s

Table 3.5 reports the investment activities, meaburby the
contemporaneous CAPEX ratio, of past winners arsd lpaers during the holding

period. Column (1) of Table 3.5 shows that in therall sample, past winners
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invest more than past losers by about 15% of a'dimet fixed assets per year.
This difference translates into 40% of the averageestments past losers
undertake each year. The investment gap is al§iststally significant. However,
there is no monotonic pattern in the average imvests from past losers to past
winners during the holding period. The average stwents of the portfolios in
between the winner and the loser portfolios appnaté each other, and are lower

than those of the winner and the loser portfolios.

[Insert Table 3.5 about here]

Columns (2), (3) and (4) of Table 3.5 show thetiateghip between capital
market accessibility described by financial coristeaand the investments of past
winners and past losers during the holding peridte overall sample is divided
into three subsamples. Firms having the net payatit in the bottom 30% are
included in the subsample with high financial comsts. Firms having the net
payout ratio in the top 30% are included in thessmple with low financial
constraints. The remaining firms are included ie $ubsample with medium

financial constraints.

In the subsample with high financial constraintse tinvestment gap
between past winners and past losers is about 2i#fstically significant and
economically highest among the winner-loser investimgaps in the three
subsamples. The investment gap in the subsamphelavit financial constraints is
about % that in the subsample with high financiahstraints and is also
statistically significant. The gap in the subsampiéth medium financial

constraints, at nearly 9%, is lower than thosdédther two subgroups.
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Columns (2) and (3) show that the investment gagmaller among less
financially constrained firms. The evidence suggestat when firms have
reasonable access to the capital market, the fmat meturn performance plays a
less important role to managements’ investmentsitats. However, this tendency
is not present in columns (3) and (4). In fact, gao in the subsample with
medium financial constraints is smaller than thatthe subsample with low
financial constraints. Furthermore, the CAPEX ragtimtterns across the deciles
from past losers to past winners in all the threlesamples by firms’ financial
constraints do not follow any monotonic patterneThvestments follow a U-
shape, higher in past losers, lower in the middieilds, and well higher in past
winners. The patterns are closer to a monotonicase from past losers to past

winners in the subsamples with high and mediunmiiied constraints.

To shed further light into the investment actistigf past winners and past
losers, the chapter next studies the investmeintities of past winners and past
losers during both the formation and the holdingiqus. An event window
consisting of the formation period (month -6 to itoRl), the skipping month
(month 0), and the holding period (month 1 to maBitlis considered. For each of
the thirteen event months within this window, theerage contemporaneous
CAPEX ratios of the ten deciles and the CAPEX gascalculated. The average
contemporaneous CAPEX ratios of each portfoliodohecalendar month are first
calculated. Then the gap in these mean CAPEX rétbsween past winners and
past losers in each calendar month is calculatethll¥, the average of these

CAPEX gaps is taken across the calendar monthesaftt event month.
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Figure 3.1 shows that the investment gaps betwashwinners and past
losers exhibit very different patterns among thiessunples with different financial
constraints. In terms of the magnitude, during b&ling period, the investment
gap in the subsample with high financial constmitminates, followed by the
investment gaps in the subsample with low and nmadionstraints respectively.
The magnitudes of the investment gap lines can aaxpthe observation

documented earlier in Table 3.5.

[Insert Figure 3.1 about here]

In terms of the speed of change over time, in therall sample, the
investment gap increases with a relatively consskopie across the formation and
holding period. The investment gaps in the subsasplith high and medium
financial constraints exhibit an upward pattern.tmcontrary, the investment gap
in the subsample with low financial constraintsrayees from an upward movement
towards a horizontal one during the holding peri®&nel B focuses on the
behaviour of the investment gaps during the holgiegod. A trend line is added
to each of the investment gap lines in the ovesaihple and in each subsample. In
the subsample with high financial constraints, itheestment gap line has a slope
of 0.74. The slopes are 0.87 and -0.05 respectinelye subsamples with medium

and low financial constraints.

The evidence suggests that in general, past wirineest more than past
losers during the holding period, and the gap ¢seasing over time. Hypothesis
Hs . is therefore supported. Furthermore, during tHeihg period, the investment

gap in the subsample with high financial constsalms a higher magnitude and a
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higher speed of change over time than in the suplgamith low financial

constraints, supporting hypothebigs.

The higher magnitude of the investment gap in thlesample with high
financial constraints is consistent with the argnomén Ovtchinnikov and
McConnell (2009). The authors argue that (a) theestment of more financially
constrained firms is more responsive to changdiseim investment opportunity set
than that of less financially constrained firmsdaf) stock prices reflect the
investment opportunities. It is also consistenhwite share issuance argument in
Baker et al. (2003) in which overpriced firms isslmares to finance investments
and underpriced firms forgo positive NPV investnsewhen they are financially

constrained.

The evidence is inconsistent with the catering thed Polk and Sapienza
(2009) in which (a) firms invest to cater for int@ssentiment, and (b) they would
be more likely to do so when having abundant firenmesources. The evidence is
also against an argument that managers invest mofiems with rising stock
prices in response to more positive private infdiomaembedded in the price
(Bakke and Whited, 2010). According to this argutpenanagers would react
more strongly to the private information embeddedhie stock price if firms are
less financially constrained, making the investmgsgd more pronounced among

firms with low financial constraints.

Furthermore, the positive speed of change of tlestment gap in the
subsample with high financial constraints and theozspeed of change in the
subsample with low financial constraints can belarpd by the corresponding

theories that explain their magnitudes. If stockces reflect the investment

169



opportunities as argued by Ovtchinnikov and McCdn¢#909), and the higher
investment gap in the subsample with high congsaiompared to that in the
subsample with low constraints is driven by thehkigsensitivity of investments to
changes in the investment opportunity set, thetipesspeed of change of the
investment gap in the subsample with high financ@istraints should be driven
by fundamental forces. This chapter argues thatctleelit multiplier effect of

Kiyotaki and Moor (1997) might represent these éstc

According to the credit multiplier effect, startimgth a small investment
gap between past winners and past losers, firntsiriiast more have additional
collateral for further borrowings. By contrastnfis that cut back investments have
less collateral for further borrowings. Hence thedd multiplier effect can widen
the investment gap and make its slope positive twez. In fact, Aimeida and
Campello (2007) report that only among firms withahcial constraints does asset
tangibility affect the extent to which firms’ inuesents respond to cash flows.
Consistent with Kiyotaki and Moor (1997) and Almeidnd Campello (2007), in
this chapter, the slope of the investment gap sstipe in the subsample with high

financial constraints but not in the subsample \gth financial constraints.

From the perspective of the share issuance chdBa&ker et al., 2003),
among the financially constrained firms, the malss are mispriced, the more
likely it is that new shares are issued at a higiige. This translates into the more
fund is available at a lower cost of capital, amthde the more the firm would be
able to invest. Conditional on more efficient inwveents helping to maintain the
upward movement of overpriced stocks, financialynstrained firms would

continue issuing shares and investing sensiblys Tridency might also lead to the
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positive speed of change of the investment gaph& fubsample with high

financial constraints.

The relationships between the investment gap in shlesample with
medium financial constraints and the gaps in thertwo subsamples do not show
any clean support towards any hypothesis. The ima# gap in the subsample
with medium constraints is smaller than the gapthe subsample with high
constraints, consistent with hypothebig;. However, it is smaller than the gap in
the subsample with low constraints, inconsistei Wwypothesid; 5. Furthermore,
firms having sufficient financial resources is ribe sufficient condition of the
catering theory of Polk and Sapienza (2009). Agylas firms are not highly
constrained, the catering theory would predict that investment gap is higher
among firms with more financial resources. Givedt the subsample with medium
financial constraints is in the grey area of the wpposite forces, its investment

pattern might be the results of the influences iy Isides.

3.5.3. Firms’ Investments and the Momentum Profit

Hypothesis H;, extends hypothese$l;, and Hs;; to examine the
subsequent stock price behaviour. The explanatased on Ovtchinnikov and
McConnell (2009) suggests that past winners anegogiore exposed to the credit
multiplier effect among firms with high financiabistraints. According to Hahn
and Lee (2009), this exposure is priced. Hence déR@anation would suggest
higher returns to past winners than past loddsg)( The explanation based on the
share issuance channel of Baker et al. (2003) waldd suggests the return
continuation among financially constrained firm#ls§) if the consequent

investments can make investors even more optimiimut the prospect of the
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overpriced firm. The explanation based on the gaggheory in Polk and Sapienza
(2009) would also suggest return continuation, d@spriting would lead to
investments with the purpose of reinforcing furthespricing. However, the return
continuation is expected to be stronger among tisample with low financial

constraints, rejecting hypothesis ..

Table 3.7 presents the returns to the ten equaited portfolios sorted by
cumulative returns, and the long-short portfolinghe overall sample and in the
subsamples by firms’ financial constraints. In theerall sample and in each
subsample, the returns to the deciles monotoniéallyease from past losers to
past winners. The momentum profit in the overathgle is statistically significant
at 1.21% per month, similar to the result reporte@able 3.4 for J=K=6 in Panel
B. Among the three subsamples, the subsample vigth financial constraints
generates the highest momentum profit (0.65% pentimo By contrast, the
subsample with low financial constraints generdbes lowest profit (0.20% per
month). While the momentum profits in the subsampléth high and medium
financial constraints are statistically significatitat in the subsample with low

financial constraints is not.

[Insert Table 3.7 about here]

The evidence in the three subsamples supports lggieHs 4, consistent
with the explanation based on Ovtchinnikov and Ma@al (2009). It is also
consistent with the mispricing explanation basedBasker et al. (2003). On the
other hand, the catering theory of Polk and Sapi€R@09), which would predict a

rejection of hypothesiblz 4 is not supported. Finally, it is unclear that gusitive
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and significant momentum profit in the subsamplehwmedium financial

constraints is consistent with which of these tlegglanations.

To conclude, the evidence in sections 3.5.2 (p.) Hfl 3.5.3 (p. 171)
supports hypothesisl;, that past winners invest more than past loserg Th
investment gap is higher in the subsample with Higancial constraints than in
the subsample with low financial constraink$; §). The speed of change of the
investment gap in the subsample with high financstraints is positive. It is
close to zero in the subsample with low financ@straints. Furthermore, there is
supportive evidence on the positive and significeamdmentum profit in the
subsample with high financial constraints, whileafinand insignificant in the

subsample with low financial constraintss ().

These patterns are consistent with an explanatiowhich stock prices
reflect investment opportunities, and the sengjtivof investments to growth
opportunities is higher for firms with high finaaticonstraints (Ovtchinnikov and
McConnell, 2009). Also, the financially constrainfins which invest more are
more exposed to the credit multiplier effect (Kgkit and Moor, 1997, Almeida
and Campello, 2007), and generate higher returnlseasxposure is priced (Hahn
and Lee, 2009). They are also consistent with graeation in which financially
constrained firms issue shares and invest effigiamhen overpriced, and forgo

valuable investment projects when underpriced (Bakal., 2003).

The evidence does not support the prediction basedhe Polk and
Sapienza (2009) catering theory on the investmetti¢ms of past winners and past
losers in the subsamples with high versus low fir@nconstraints. It is also

inconsistent with the prediction based on the Badké Whited (2010) conjecture
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that stock prices reflect private information. ermore, it is difficult to extend
the Bakke and Whited (2010) conjecture to prediet teturn continuation. The
prediction by the catering theory of Polk and Sap#e(2009) (i.e. rejectings 4) is

not supported in the subsamples with high and lioanicial constraints. Finally,
the pattern of the investment gap and the sigmficaomentum profit in the
subsample with medium financial constraints do leoid clear support to any

explanation.

3.5.4. Firms’ Investments and the Momentum Profit@ss the Business
Cycle

This section provides evidence for hypotheBiss, i.e. whether the
investment gap is higher during economic upturrms] aypothesisHzs, i.e.
whether the momentum profit is more pronouncedndugconomic upturns, than
during downturns. If the investment gap between pasners and past losers is
driven by the difference in the growth opporturstiealong the lines of
Ovtchinnikov and McConnell (2009), the investmeap gvould be higher during
economic upturns than during economic downturnss iEhbecause there would be
more growth opportunities during economic uptuidere growth opportunities
would also encourage managers of financially cairstd firms to issue shares to
invest when the share is overpriced. Hence, theeshauance channel of Baker et

al. (2003) would also suggest a higher investmaptduring economic upturns.

Alternatively, if the investment gap is driven byamagers catering for
investor sentiment, along the lines of Polk andi&aa (2009), the investment gap
would be higher during sentiment upturns and loduwging sentiment downturns.

This is because the catering activity is more jikel achieve its objective when the
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general investor sentiment in the market is hightHtermore, investors tend to be
optimistic during economic upturns. Hence economyturns (downturns) and
sentiment upturns (downturns) are likely to coieci@his chapter uses the positive

cumulative market returns to capture both the ewonand sentiment upturns.

Table 3.6 presents the investments of firms intdre equally weighted
portfolios sorted by cumulative returns during emoic upturns and downturns.
The corresponding investment gaps between pastslasel past winners are also
presented. In the overall sample, the investmeptogéween past winners and past
losers is statistically significant during both momic upturns and downturns.
However, the gap of 14.75% during economic uptusngnore than twice that
during downturns (6.55%). The difference in theeisivnent gaps during economic

upturns versus downturns is statistically signifitca

[Insert Table 3.6 about here]

Figure 3.2 shows that across the formation andhtiiding period, the
investment gap during economic upturns is highantthat during downturns.
Furthermore, in Table 3.8, consistent with Coopeale (2004), the momentum
profit in the overall sample is positive and siggaht during economic upturns,
while it is insignificant during downturns. The dence supports hypothesis s
that the investment gap is bigger and the momerguofit is more pronounced
during economic upturns. Together with the evidesigeporting hypothesds; ,,
Hss andHz 4, this evidence suggests that the momentum profitthe investment

gap are related.

[Insert Figure 3.2 about here]
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It is interesting to see how the investment gap #wedmomentum profit
vary across the economic upturns and downturnsath esubsample by firms’
financial constraints. In columns (3) and (4) ofblEa3.6, the investment gaps
among firms with high financial constraints are rmpgmately 23% and 7% during
economic upturns and downturns respectively. THierdince in the investment
gaps is statistically significant. In the subsampdé firms with medium and low
financial constraints, it is not statistically sifjizant. Panel A of Figure 3.2 shows
that while the investment gaps across the formadimhthe holding periods of the
three subsamples during downturns approximate ettar, the investment gaps
during economic upturns mirror those across ecooapiurns and downturns (see
Figure 3.1). Panel B of Figure 3.2 reinforces tbservation. The investment gaps
in the subsamples with high and low financial coaists during downturns
approximate each other, whereas those during edongsturns mirror the pattern

in Panel B of Figure 3.1.

The cyclical patterns of the investment gaps intlinee subsamples further
support that the difference in the investment pasteof past winners and past
losers could be explained by the argument in Omttikdov and McConnell (2009).
This explanation maintains that stock prices réfldoe quality of growth
opportunities, and the investments of financiallgnstrained firms are more
sensitive to changes in the investment opportusiy. The evidence is also
consistent with the share issuance channel in Betkal. (2003) where overpriced
stocks of financially constrained firms are issuedinance the investments that

would otherwise be forgone.

176



However, the evidence contradicts the cateringortheof Polk and
Sapienza (2009), i.e. the investment gap betweehwianers and past losers is
due to managers of past winners investing moreter dor investor sentiment. If
catering for investor sentiment drives the diff@in the investment patterns of
past winners and past losers, the investment gaydésbhe (a) bigger, and (b) more
cyclical among firms with low financial constrainiEhis is because (a) it is easier
to cater for investor sentiment if firms have fioeh resources, and (b) the
sentiment is higher during economic upturns, makingasier for the catering
activity. The evidence reinforces the evidencehgpothesisHs ; in section 3.5.2
(p. 165) that the investment gap patterns amomgsfivith high and low financial
constraints support an explanation based on Ovittoa and McConnell (2009)

or based on Baker et al. (2003) but not on Polk@ayienza (2009).

Table 3.8 presents the cyclicality of the momentonofits in the three
subsamples by firms’ financial constraints. Givkattthe subsample of firms with
high financial constraints is the only group witlstatistically cyclical investment
gap, one would expect the momentum profit it getesréo be the most cyclical. It
is evident in columns (3) and (4). In the subsangblrms with medium financial
constraints, the momentum profit is significant idgr economic upturns and
insignificant during downturns. The difference imetmomentum profit during
economic upturns versus downturns is weakly sigaifi. In the subsample of
firms with low financial constraints, the differemm the momentum profits during
economic upturns and downturns is significant. Hoeve the individual
momentum profit is either economically insignifitgduring economic upturns) or

statistically insignificant (during downturns).
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[Insert Table 3.8 about here]

Furthermore, the momentum profit being positive aighificant during
economic upturns and negative and significant dudiownturns among firms with
high financial constraints is the necessary butthetsufficient condition for past
winners having higher risks than past losers. @hjsiment is based on Lakonishok
et al. (1994), Lettau and Ludvigson (2001), anck®et and Zhang (2005). These
studies argue that, in the context of the valuenprm, if the value premium is due
to the difference in risks between value and grostticks, value stocks should
outperform growth stocks in economic upturns andeuperform in downturns.
Similarly, Griffin et al. (2003) also argue thattlife momentum profit is due to the
risks relating to the aggregate stock market movemihe momentum profit
should be positive during the periods of positivarket returns and negative

during the periods of negative market returns.

The evidence so far is in line with the existiitgrhture on the momentum
profit. Firms tend to pay dividends when they apéfinancially constrained. They
also tend to have low credit ratings and be mommsed to higher distress risk
when they are financially constrained. Hence, thiglence reported in Asem
(2009), Avramov et al. (2007) and Agarwal and T@aff(2008) respectively is
consistent with hypothesk4; 4 in this chapter that the momentum profit is higimer

the subsample with high financial constraints.

Avramov et al. (2007) find it puzzling that the memum profit exists
only among firms with low credit ratings but stremgluring economic expansions
when the default risk is lower. This puzzle is actfconsistent with the hypotheses

Hss Hss and His that are supported in this chapter. Hence, thiptehr can
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reconcile two puzzling pieces of evidence in Avrameb al. (2007) by either (a) an
explanation based on Ovtchinnikov and McConnelD@0 or (b) an explanation

based on Baker et al. (2003).

3.5.5. The Momentum Profit — Investment based Rig& Mispricing
Explanations

So far this chapter has established that theseredationship between the
momentum profit and the investment pattern of pasiners and losers. This
relationship can be explained by either a risk Baseplanation based on
Ovtchinnikov and McConnell (2009), a mispricing Eqation based on Baker et
al. (2003), or a mispricing explanation based otk Raod Sapienza (2009). When
taking into account firms’ financial constraintegtevidence can also be explained
by either the risk based explanation based on @Qiidtov and McConnell (2009)

or the mispricing explanation based on Baker gR2&i03).

This section examines whether the cross sectioth@freturns to past
winners and past losers can be explained by thebdsed explanation or the
mispricing explanations. If the risk based explamabased on Ovtchinnikov and
McConnell (2009) alone can explain the momentunfitprio would be explained
by an asset pricing model that incorporates theveelt factors, including firms’

investments, their financial constraints, and tlusitess cycle state (hypothesis

Ha).

In Table 3.9, scenario 3 adjusts returns for righiag the conditional Fama
and French model in which the betas are conditiaredhe financial constraints
variable (the net payout ratio). In scenario 4, betas are conditioned on the

investments variable (the CAPEX ratio). Finally, seenario 5, the betas are
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conditioned on both the financial constraints ameestments variables. The time

series regressions in stage one are describeduatieq 3.1 (p. 157) with the

constrain3; 51 = B, =0. The risk adjusted returns are regressed agdiest t

firm level variables as described in equation .2168).
[Insert Table 3.9 about here]

In all the three scenarios, the 2-3 month and 4e@tim cumulative return
coefficients (from 0.80 to 0.97) are higher thae #1312 month cumulative return
coefficients (from 0.32 to 0.37). All the coefficits are statistically significant
particularly the coefficients at the shorter laghe evidence suggests that
cumulative returns exhibit predictability (thus gegting that the momentum profit
exists) even when accounting for risks using thendaand French model
supplemented with the information about firms’ fuie&l constraints and / or

investments.

Given the evidence documented in the literature #re evidence in
section 3.5.4 (p. 174) on the momentum profit dredldusiness cycle, scenarios 6
to 9 adjust the returns for risks using the Fama Rrench model supplemented
with the business cycle variable. In scenario 6,libtas are solely conditioned on

the business cycle variable. The time series regnesn stage one is described in

equation 3.1 with the constrajfif ,; = 3, ,; = 0. In scenario 7, the conditioning

variables include both the business cycle variabld the financial constraints
variable. In scenario 8, they include the busimgste variable and the investments
variable. Finally, in scenario 9, they include @flithe business cycle variable, the
financial constraints variable, and the investmevdsiable. Scenarios 7 to 9

employ the full versions of both equation 3.1 agdagion 3.2.
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In scenario 6, all the cumulative return coeffit¢grvarying between 0.44
and 0.81, are significant. Hence, cumulative returcontinue to exhibit
predictability (thus suggesting that the momentuwofipcontinues to exist) when
accounting for risks using the Fama and French medpplemented with the
business cycle information. In scenario 7, the dative return coefficients at the
two longer lags become economically small (0.43 @tlB) and statistically
insignificant. Compared to the result in scenatithé result in scenario 7 suggests
that the return predictability of cumulative retsirmneduces considerably. The
evidence suggests that firms’ financial constraamd the business cycle play an
important role in rationally explaining the momemtuprofit. However, a
cumulative return coefficient is still positive asnificant. It is therefore possible
that either (a) the asset pricing model to adjestrns for risks in stage one is still
misspecified, or (b) the risk based explanationsdoet solely account for the

momentum profit (i.e. the joint hypothesis problem)

In scenario 8, all the cumulative return coeffi¢geremain positive (0.57 to
0.84) and significant. The results are similar eersario 9. Given that the return
predictability of cumulative returns is weak in sago 7 when returns are adjusted
for risks using the Fama and French model conditioon the financial constraints
and the business cycle variables, scenarios 8 asu§est that at least part of

firms’ investments influences the momentum prdfibtigh a mispricing channel.

Scenarios 10 to 12 incorporate the possibility ahiapricing explanation
for the momentum profit. In this case, the momengupfit should exist even after
returns are adjusted for risks using an assetngrigiodel in stage one. Only when

returns are adjusted for risks and the mispricengdcounted for would the return
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predictability of cumulative returns be eliminatethe two investment based
mispricing explanations identified in this chapaee the explanation based on the
share issuance channel of Baker et al. (2003) bedhe based on the catering
theory of Polk and Sapienza (2009). The explandiised on Baker et al. (2003)
suggests that the momentum profit should only eaisibng firms with high
financial constraints. The mispricing explanatioaséd on Polk and Sapienza
(2009) suggests that the more financial capacifiyna has, the more easily the

manager can invest to cater for investor sentiment.

To account for the mispricing possibility, in thengs sectional regression
in stage two, the three interaction terms betwéencumulative returns and the

firm level variables are supplemented to equati@s3 follows:

3 3
Ry =Cy + ZCmIPRn,j,t—l + Zc4mt XPR, i XFirm; , +

m=1 m=1

Sizg,_,
tloy e culx| BMy, |ty (3.6)
Turnovey

WhereR} , PRjas Sizg,, BM,_,, andTurnovey,_, are defined as in equation

3.2, andFirm,_, is the firm level financial constraints and investits variables

defined as in equation 3.1. A positive and sigaificcoefficient attached to the
interaction term between a cumulative return and flim level financial

constraints variable in equation 3.6 would suggést the higher the firms’
financial constraints, the stronger the return jotadility of the cumulative return
after controlling for risks. This would be eviddnt the momentum profit that is
due to mispricing. Similarly, a positive and sigraint coefficient attached to the

interaction term between a cumulative return angl finm level investments
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variable in equation 3.6 would suggest that thdéighe firms’ investments, the

stronger the return predictability of the cumulatieturn after controlling for risks.

In scenario 10, returns are adjusted for risks tages one using the

unconditional Fama and French model (i,e. the  caimt

B2t =B;51 =B, 4 =0is imposed on equation 3.1). The stage-two regrassi
is described in equation 3.6 wheFérm, is the investments variable defined as

in equation 3.1. The coefficients attached to kned interaction terms are positive,
and two of them (1.10 and 0.91) are statisticaligniicant. Therefore, an
investment based mispricing explanation could beigily responsible for the
return predictability of cumulative returns whemfs’ investments are high. Yet,
the cumulative return coefficients at the two shiolags are both positive (0.52 and
0.80 respectively) and significant. Hence, cumuéatieturns continue to predict
future returns even when (a) controlling for risissng the unconditional Fama and
French model and (b) accounting for the mispricaogong firms with high

investments. The evidence suggests that the momeprifit is not explained.

In scenario 11, returns are adjusted for risksguile unconditional Fama

and French model. The stage-two regression is ibescin equation 3.6 where

Firm,_, is the financial constraints variable defined agquation 3.1. Similar to

scenario 10, the cumulative return coefficientshs two shorter lags are both
positive (0.89 and 0.79 respectively) and significaHence, cumulative returns
continue to predict future returns, and the mommnfrofit is not explained.

Furthermore, none of the coefficients attachech@ibteraction terms (between -

0.02 and 0.09) is statistically significant. Thigdence suggests that information
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about firms’ financial constraints is not relevéot the return predictability of

cumulative returns in a mispricing context.

In scenario 12, returns are also adjusted for risisg the unconditional

Fama and French model. The stage-two regressiaiegsribed in equation 3.6

where Firm,_, refers to both the financial constraints and investts variables

defined in equation 3.1. The cumulative return fioeiht at lag 4-6 month is
positive (0.79) and significant. Hence, the cumudateturn at this lag continues to
predict future returns (thus suggesting that thememum profit continues to
exist). Similar to scenario 11, all of the thretemaction terms between cumulative
returns and the financial constraints variable havwsgnificant coefficients.
Closely similar to scenario 10, two out of the thriateraction terms between
cumulative returns and the investments variablee hpgsitive and significant
coefficients. The evidence reinforces the obsemndtiom scenarios 10 and 11 that
the investments variable rather than the finarmailstraints variable is likely to be
relevant to the return predictability of cumulativeturns through a mispricing

channel.

Finally, given some success of scenarios 7 andt1§,possible that the
predictability of cumulative returns (or the momamt profit) is due to a
combination of both a risk based explanation (seen@) and a mispricing
explanation (scenario 10). In scenario 13, retamesadjusted for risks using the
Fama and French model conditioned on the finarmoaktraints variable and the

business cycle variable similar to scenario 7. Jlage-two regression is described

in equation 3.6 where=irm,_, refers to the investments variable as defined in

equation 3.1. For the first time, none of the cuatiué return coefficients is
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statistically significant. Furthermore, of the threoefficients attached to the

interaction terms, only one remains significant.

The evidence suggests that the return predictalofitumulative returns,
or the momentum profit, can be explained by a coativn of two explanations.
The first component is a risk based explanationetbasn firms’ financial
constraints and the business cycle. The second amenp is a mispricing
explanation based on firms’ investments. The ewiderpartially supports
HypothesisH; ¢ that the momentum profit can be explained by asetapricing
model containing relevant fundamental informatitiis consistent with the other
evidence in this chapter that the investment patef past winners and past losers
and the momentum profit are consistent with a khaked explanation based on
Ovtchinnikov and McConnell (2009), and a mispricexglanation based on Baker

et al. (2003) and Polk and Sapienza (2009).

3.6. Conclusions

This chapter examines the relationship betweersfimvestment activities
and the profitability of the momentum trading stgt. Consistent with the
literature, this chapter finds that the momentunofiprexists in the sample
examined. All the momentum strategies with the fation and the holding periods
of three to twelve months, with and without skigpia month between the two
periods, generate positive and significant momerguofits. The widely successful
6 x 6 strategy that skips one month between thmdbon and the holding period

generates a statistically significant momentumipasfl.21% per month.
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The findings show that the momentum profit couldexplained by the
difference in the investment patterns of past wisraad past losers based on three
different explanations — the explanation usingafreit multiplier effect based on
Ovtchinnikov and McConnell (2009) / Hahn and Le@(@), the explanation using
the share issuance channel of Baker et al. (2G0®),the explanation using the
catering theory of Polk and Sapienza (2009). Altledse explanations link past

stock prices with firms’ investments and futurec&tprices.

The evidence in this chapter lends support to abomation of the above
explanations. Past winners invest more than past$o and the investment gap is
higher during economic upturns than during dowrgurconsistent with all the
three explanations. The investment gap is higheongmthe firms with high
financial constraints than among the firms with Idimancial constraints.
Moreover, the speed of change over time of thestment gap among the firms
with high financial constraints is positive. By ¢m@ast, it is zero among the firms
with low financial constraints. The momentum prafit positive and significant
among firms with high financial constraints albisignificant among firms with
low financial constraints. These observations amesistent with the explanation
based on Ovtchinnikov and McConnell (2009) andetkiglanation based on Baker
et al. (2003), while they are inconsistent with thelanation based on Polk and

Sapienza (2009).

However, the subsample of firms with medium finahcconstraints
generates a positive and significant momentum fprafso, its investment gap has
a positive speed of change over time. Of the tlesg#anations, this evidence can

only be reconciled with the one based on the aagetieory of Polk and Sapienza
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(2009). The theory does not require firms to bearimally constrained.
Management can cater for investor sentiment as lasgfirms are not too
financially constrained. The patterns of the inwestt gap and the momentum
profit during economic upturns generally amplifypsle averaging across upturns
and downturns, hence lending support to the cooredipg explanations tested in

this chapter.

Finally, this chapter reports that cumulative returcan predict future
returns even when controlling for risks using tmeanditional Fama and French
three factor model. This is evident for the exiseenf the momentum profit. The
return predictability is weak when the betas ared@ioned on firms’ financial
constraints and the business cycle variable. Cumalareturns retain their
predictability when returns are adjusted for risking the Fama and French model
conditioned on firms’ investments. This evidencggasts that at least part of the
information on firms’ investments is not relevamtihe momentum profit through a
risk-return channel. The return predictability afnwulative returns is explained
when (a) controlling for risks using the Fama amdnEh model conditioned on
firms’ financial constraints and the business cy@gables, and (b) accounting for
the interaction between the momentum profit anthdirinvestments as suggested
in the mispricing explanations based on Polk arge®aa (2009) and Baker et al.

(2003).

The evidence suggests that the momentum profitbeaexplained by a
combination of a risk based explanation based mnsfifinancial constraints and
the business cycle along the lines of Ovtchinnigad McConnell (2009) and the

mispricing explanations based on the share issuctmnenel of Baker et al. (2003)
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and the catering theory of Polk and Sapienza (20083 findings of this chapter
can also be reconciled with several results docteden the literature, such as the
stronger momentum profit among firms that do not gavidends (Asem, 2009),
have low credit ratings (Avramov et al.,, 2007), anave high distress risk
(Agarwal and Taffler, 2008). This chapter offersexplanation to a puzzle from
Avramov et al. (2007) that the momentum profit &x@nly among firms with low
credit rating but appears stronger during econcemigansions when the default

risk is lower.

Implications

The findings in this chapter have several implmagi This chapter reports
that a risk-return relationship cannot fully explahe momentum profit. Hence,
future stock returns can be predicted using paskseturns even when accounting
for risks. This return predictability can be expkd by the management's
behaviours - timing the share issuance at the tifrever-valuation to finance the
investments that are otherwise forgone (Baker et 20103), and catering the
investor sentiment by means of investing (Polk &apienza, 2009). In the
language of the market efficiency literature, tharket is not fully efficient with
regards to the information about past stock retlfoghermore, the profitability of
the momentum trading strategy is affected by firmgestment and their financial
constraints. It generally suggests that the unaedstg of corporate finance can

help extend the understanding of the securitieketswr

Finally, investors would benefit more from pursuithge strategy among
firms with high financial constraints and in econorapturns than among those

with low financial constraints and in downturns.plementing the trading strategy
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among past winners and past losers that are fiarelift in their current investment
activities can also improve the performance ofdtrategy. The momentum profit
can be partially explained when risks are contdolier using the asset pricing
model conditioned on these financial inflexibilitharacteristics. Hence investors
should bear in mind that part of the improved penfance of the momentum
trading strategy might just be a compensation fghdr risks, i.e. higher exposure

to the credit multiplier effect.
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Table 3.1: Summary of Hypotheses

The hypotheses examined in chapter 3 are summdreded:

O&M/KM, B&W BSW P&S

HL
Hs 1 Accept Accept Accept
Hs., Accept Accept Accept Accept
Hsz Accept Reject Accept Reject
Hs4 Accept Accept Reject
Hss Accept Accept Accept
Hse Accept Reject Reject

O&M / KM, HL represent the explanation based onm8t growth

opportunities (Ovtchinnikov and McConnell, 20095ahe credit multiplier effect

described in Kiyotaki and Moor (1997) and testedHahn and Lee (2009). B&W
represents the explanation based on private infimmambedded in the stock
price of Bakke and Whited (2010). BSW representsekplanation based on the

share issuance channel of Baker et al. (2003).IIznR&S represents the

explanation based on the catering theory of Potk@apienza (2009).
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Table 3.2: Construction of Key Variables
The key variables used in chapter 3 are constragddllows:

A. Key variables in portfolio sorting

Key variables Construction
Holding period The cumulative six month returns during the momemnpwortfolio
cumulative returns holding period in a 6x6 strategy which skips onenthdbetween

the formation and the holding periods. The stratsgiprmed as
follows. In each month, stocks are sorted in ascgndrder into
deciles by the cumulative returns from month t-6ntonth t-1
(i.e. the formation period) using the sample debileakpoints.
The resulting ten portfolios are held for six manflom month

t+1 to month t+6 (i.e. the holding period).

CAPEX ratio The ratio of capital expenditures irredgr during a year divided
by the beginning of the year net fixed assets. Téyworted
monthly CAPEX is the contemporaneous CAPEX. FomgXa,
if the current month is March 2005, the CAPEX rdtio each

stock is measured for the financial year endedandmber 2005.

Net payout ratio Dividends plus repurchases mih&esissuance, scaled by the

net incomes, measured in December of the previeas y

B. Key variables in the regression of the AvramawaChordia (2006) framework

The construction of these variables is describeanel B of Table 2.2 (p.
103).
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Table 3.3: Sample Description

Table 3.3 presents some descriptive statistiche@sample of non-financial, non-
utilities firms listed in the three main exchand®b’SE, AMEX, and NASDAQ) in the
U.S. market from 1972 to 2006. Only stocks withimde information to calculate the
CAPEX ratio for the current year and the net paymatio in December the previous year
are considered. The firm-month observations witktatk price below $5 or the market

value falling within the smallest NYSE size deale excluded.

Mean Median Standard deviation

A — Key variables in portfolio sorting

Returns (%) 1.15 0.76 10.61
Holding period cumulative returns (%) 9.48 12.20 30.14
CAPEX ratio (%) 33.38 23.88 58.07
Net payout ratio (%) 2.93 19.84 1,320.33
Correlation, CAPEX and net payout -0.00

p-value 0.47

B — Key variables in regressions

Market capitalisation ($ billion) 2.33 0.35 8.35
Book-to-Market ratio 0.76 0.64 0.55
Cumulative returns, months 2 to 3 (%) 3.36 2.26 15.26
Cumulative returns, months 4 to 6 (%) 5.13 3.43 19.19
Cumulative returns, months 7 to 12 (%) 10.87 6.92 30.24
Turnover, NYSE and AMEX (%) 16.41 11.53 17.29
Turnover, NASDAQ (%) 7.12 5.44 6.45

A. Key variables in portfolio sorting

Panel A reports the statistics for the variablesdugn the portfolio sorting
methodology. Returns measure the monthly stockrnetuThe construction of the other
variables is described in Panel A of Table 3.2.dPah also reports the correlation
coefficient between these variables, and the twitedap-value to test whether the

correlation coefficient is different from zero.
B. Key variables in the regression of the AvramawaChordia (2006) framework

Panel B describes the statistics for the variabissd in the regression of the
Avramov and Chordia (2006) asset pricing framewditke sample is further constrained in
that there should be data on stock returns, man&gitalisation, and the Book-to-Market
ratio in the current year and in the 36 monthsrpigothe current month. The construction

of the variables is described in Panel B of Tabk 2
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Table 3.4: Returns to the Alternative Momentum Tradng Strategies

Table 3.4 presents the returns to the momentuningyasirategies with different
formation and holding periods. The sample includes-financial, non-utilities firms listed
in the three main exchanges (NYSE, AMEX, and NASDA®Qthe U.S. market from 1972
to 2006. Only stocks with available information ¢alculate the CAPEX ratio for the
current year and the net payout ratio in Decemberprevious year are considered. The
firm-month observations with a stock price belowd%he market value falling within the

smallest NYSE size decile are excluded.

Panel A Panel B
J K= 3 6 9 12 3 6 9 12
3 Losers 0.85 0.68 0.68 0.6 0.60 0.58 0.58 0.65

3 Winners 1.36 1.41 1.45 1.4 1.46 1.49 1.49 1.40
3.89 4.06 4.21 4.1 412 4.26 4.30 4.05
3 W-L 051 073 077 075 086 091 091 0.75
1.95 3.32 3.81 4.38 3.47 4.22 4.78 4.51
6 Losers 0.72 0.60 0.57 0.66 0.57 0.52 0.57 0.71
1.80 1.50 1.46 1.73 1.43 1.32 1.48 1.88

3

v

6

2.17 1.77 1.78 1.78 1.55 151 1.54 1.77
il
D

6 Winners 1.60 1.66 1.64 15 1.70 1.73 1.64 1.50
4.47 4.67 4.65 4.3 4.73 4.84 4.64 4.26
6 W-L 0.88 1.06 1.08 087 113 1.21 1.07 0.79
2.99 3.98 4.52 4.00 3.99 4.73 4.73 3.70
9 Losers 0.73 0.64 0.72 0.82 0.57 0.63 0.75 0.88
1.81 1.63 1.88 2.1y 1.45 1.65 1.98 2.36
9 Winners 1.79 1.76 1.67 1.54 1.86 1.76 1.64 151
4.94 4.90 4.71 4.3Y 5.11 491 461 4.25
9 W-L 1.06 112 095 072 1.29 113 089 0.62
3.49 414 3.75 3.08 451 4.33 3.60 2.68
12 Losers 0.75 0.80 0.90 0.98 0.62 0.76 0.87 0.95
1.92 2.07 2.37 2.61 1.62 2.00 2.32 2.57
12 Winners 1.71 1.66 1.58 1.50 1.71 1.63 1.53 1.44
4.72 4.63 4.45 4.22 4.73 4.52 4.28 4.05
12 W-L 09 086 068 052 110 0.87 066 049
3.21 3.09 2.59 2.0y 3.90 3.25 2.62 2.06

A. The momentum strategies without skipping one mortetween the formation and
the holding periods
Panel A reports the returns to the equally weightedfolios of stocks sorted in
ascending order by the cumulative returns in tlie Jamonths (the formation period) using
the sample decile breakpoints. Ten portfolios wéitjual number of stocks are composed
and positions (long and short) are taken and haldife following K months. The raw
returns of the ten equally weighted deciles antheflong-short portfolio that goes long in

past winners (i.e. the portfolio with top rankimgthe formation period’s cumulative return)
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and short in past losers (i.e. the portfolio wititbm ranking in the formation period's
cumulative return) are reported.
B. The momentum strategies that skip one month betwdba formation and the
holding periods

Panel B reports the returns of the deciles anth@tdng-short portfolios when the
momentum strategies skip one month between theattwmand the holding periods.

In both Panels A and B, the lines in bold are tbetfplio returns, whereas the
lines that are not in bold are the associated aied t-statistics to test whether a portfolio’s

return is different from zero.
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Table 3.5: The Financial Constraints and Investmerg of the Momentum

Deciles

Table 3.5 presents the average CAPEX ratios of p@mters and past losers
during the holding period in the overall sample #melthree subsamples by firms’ financial
constraints. The sample includes non-financial,-afilities firms listed in the three main
exchanges (NYSE, AMEX, and NASDAQ) in the U.S. neritom 1972 to 2006. Only
stocks with available information to calculate tBAPEX ratio for the current year and the
net payout ratio in December of the previous year eonsidered. The firm-month
observations with a stock price below $5 or thekaawalue falling within the smallest
NYSE size decile are excluded. The momentum styaite@ 6 x 6 one which skips one
month between the formation and the holding peribde design of the strategy is
described in Table 3.4. The construction of the EXPatio and the net payout ratio is
described in Table 3.2.

The portfolio CAPEX is determined as follows: (lpleulate the mean
contemporaneous CAPEX of the portfolio in each mdde month; and (2) calculate the
average of this mean contemporaneous CAPEX actwmsscalendar month for each
portfolio. To calculate the investment gap betwtenpast winners and past losers (W-L),
this chapter (a) first takes the difference intian contemporaneous CAPEX ratio of the
winner and the loser portfolios in each calendantimpand (b) calculates the average of
this CAPEX gap across the calendar months.

The overall sample is divided into three subsamgtésns having the net payout
ratio in the bottom 30% are included in the subdamjith high financial constraints. Firms
having the net payout ratio in the top 30% areudet! in the subsample with low financial
constraints. The remaining firms are included ie gubsample with medium financial
constraints. The two tailed t-statistics to tesethler the investment gaps are different from
zero are presented, ** and *** denote the significance levels of 10%% and 1%

respectively.
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High financial| Medium financial| Low financial
Overall sample constraints constraints constraints
1) (2) 3) (4)
Losers 35.39 43.96 29.31 31.67
2 31.75 41.73 28.0Y 25.13
3 29.71 40.97 27.92 23.31
4 29.31 41.73 27.51 23.07
5 29.49 42.47 27.68 22.87
6 29.56 44.29 28.52 23.21
7 30.78 46.43 29.24 23.88
8 32.49 48.41 30.68 24.31
9 36.36 52.29 32.68 26.19
Winners 48.92 64.81 38.18 46.00
W-L 13.53 20.84 8.87 14.33
t-stat 14.86 21.94 14.54 4.46
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Table 3.6: The Financial Constraints and Investmerg of the Momentum

Deciles across the Business Cycle

Table 3.6 presents the average CAPEX ratios of p@mters and past losers
during the holding period in the overall sample #melthree subsamples by firms’ financial
constraints. The sample includes non-financial,-atilities firms listed in the three main
exchanges (NYSE, AMEX, and NASDAQ) in the U.S. neritom 1972 to 2006. Only
stocks with available information to calculate tBAPEX ratio for the current year and the
net payout ratio in December of the previous year eonsidered. The firm-month
observations with a stock price below $5 or thekaawalue falling within the smallest

NYSE size decile are excluded.

The momentum strategy is a 6 x 6 one which skip@ath between the formation
and the holding period. The design of the stratégydescribed in Table 3.4. The
construction of the CAPEX ratio and the net payatio is described in Table 3.2. The
measurement of the portfolio CAPEX is describedrable 3.5. The construction of the
subsample of firms with high, medium and low finahaonstraints is also described in
Table 3.5.

Economic upturns and downturns are classified ughey lagged three year
cumulative market returns. If the cumulative marketurn is positive (negative), the
following month is classified as the upturn (downju The cumulative CAPEX ratio of the
holding period is calculated as the sum of the mM@AREX ratio of the portfolio for the six
month holding period. For each momentum decile,cin@ulative CAPEX ratio series is
regressed against an UP and a DOWN dummy variablescoefficients attached to these
UP and DOWN dummies measure the average CAPEX o#ttbe corresponding decile
portfolio during economic upturns and downturnsessively.

Defining the cumulative investment gap as the stirth@ gap for the six month
holding period, the coefficients in the regressidrihe cumulative investment gap against
an UP dummy and a DOWN dummy measure the averageilative investment gaps
during economic upturns and downturns respectivEhe cumulative investment gap is
then regressed against the UP dummy variable arahstant. The coefficient attached to
the UP dummy variable measures the difference lmtvwibe investment gap following
economic upturns versus downturns. All the coeffits from the regressions are divided
by six to report the monthly figures in this tablde two tailed t-statistics are corrected for
autocorrelation and heteroskedasticity following Mewey and West (1987) method to test
whether the investment gaps during upturns and tows are different from zero, and
different from each other. *, ** and *** denote ttstatistical significance levels of 10%,

5% and 1% respectively.
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High financial | Medium financial | Low financial
Overall sample constraints constraints constraints
Up Down Up Down Up Down Up Down
1) 2) 3) (4) 5) (6) () (8
Losers 36.22 29.65| 44.78 36.44 290.72 2480 3251 24.79
2 3248 26.59| 4316 32.06 28.46 2417 2552 2151
3 30.32 2550 42.07 34.12 28,50 2316 23.39 21.53
4 29.93 25.05| 43.27 31.96 27.99 23.69 23.28 20.65
5 30.24 2454| 4429 31.46 28.01 2447  23.23 19.45
6 30.13 25.59| 46.45 30.46 28.82 26.21 2343 20.74
7 3156 25.71| 48.63 33.18 29.84 2547 2428 20.91
8 33.31 27.12| 50.77 35.39 31.25 26.30 2472 21.05
9 37.46 2951| 5471 37.11 33.19 2948 26.51 22.96
Winners 50.96 36.20| 67.63 43.64 38.79 3414 4795 31.40
W-L 14.75 6.55| 22.85 7.20 9.07 9.34 1544 6.61
t-stat 6.77 230 10.42 2.04 6.60 3.66 2.02 1.40
Overall High financial| Medium financial Low financial
sample constraints constraints constraints
1 -© B -4 (5)-(6 " -®
t-stat 2.3( 3.78 -0.10 0.99
p-value 2% 0% 929 32%
*%* *k%
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Table 3.7: Financial Constraints and the Momentum Tading Strategy

Table 3.7 presents the returns to the momentumntyastrategy in the overall
sample and the three subsamples by firms’ finarc@aktraints. The sample includes non-
financial, non-utilities firms listed in the thremain exchanges (NYSE, AMEX, and
NASDAQ) in the U.S. market from 1972 to 2006. Ostpcks with available information
to calculate the CAPEX ratio for the current yead séhe net payout ratio in December of
the previous year are considered. The firm-mongenkations with a stock price below $5
or the market value falling within the smallest NYSsize decile are excluded. The
momentum strategy is a 6 x 6 one which skips a mbatween the formation and the
holding period. The design of the strategy is dbscrin Table 3.4. The construction of the
net payout ratio is described in Table 3.2. Thestroction of the subsamples with high,

medium and low financial constraints is described@able 3.5.

Overall High financial| Medium financial| Low financial
sample constraints constraints constraints
1) 2) 3) (4)
Losers 0.52 1.23 1.2% 1.35
1.32 2.72 3.68 3.76
2 0.86 1.14 1.23 1.22
2.78 2.97 4.38 4.66
3 0.96 0.99 1.24 1.19
3.38 2.71 4.80 5.03
4 1.09 1.05 1.24 1.25
4.07 2.99 4.97 5.47
5 1.14 1.10 1.31 1.28
4.38 3.19 5.20 5.85
6 1.23 1.21 1.43 1.30
4.81 3.52 5.68 5.91
7 1.22 1.29 1.44 1.34
4.75 3.76 5.52 6.07
8 1.35 1.49 1.41 1.35
5.10 4.28 5.44 6.07
9 1.44 1.68 1.44 1.44
4.99 4.58 5.33 6.12
Winners 1.73 1.88 1.74 1.55
4.84 451 5.14 5.17
W-L 1.21 0.65 0.50 0.20
4.73 2.14 2.04 0.75
*k%k *% *%

The raw returns of the ten equally weighted dediles of the long-short portfolios

that go long in past winners (i.e. the portfoliattwtop ranking in the formation period’s
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cumulative return) and short in past losers (ke portfolio with bottom ranking in the
formation period’s cumulative return) are reportd@dhe lines in bold are the portfolio
returns, whereas the lines that are not in boldteeassociated two tailed t-statistics to test
whether a portfolio’s return is different from zery ** and *** denote the statistical

significance levels of 10%, 5% and 1% respectively.
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Table 3.8: Financial Constraints and the Momentum Tading Strategy across

the Business Cycle

Table 3.8 presents the returns to the momentumntyastrategy in the overall
sample and the three subsamples by firms’ finarc@aktraints. The sample includes non-
financial, non-utilities firms listed in the thremain exchanges (NYSE, AMEX, and
NASDAQ) in the U.S. market from 1972 to 2006. Ostpcks with available information
to calculate the CAPEX ratio for the current yead séhe net payout ratio in December of
the previous year are considered. The firm-mongenkations with a stock price below $5
or the market value falling within the smallest NiYSsize decile are excluded. The
momentum strategy is a 6 x 6 one which skips a mbatween the formation and the
holding period. The design of the strategy is dbscrin Table 3.4. The construction of the
net payout ratio is described in Table 3.2. Thestrogtion of the subsamples of firms with

high, medium and low financial constraints is dézt in Table 3.5.

This chapter uses the methodology used in Coopexl.ef2004) to determine
portfolio returns following economic upturns andwddurns. Economic upturns and
downturns and the associated dummy variables UPDEDM/N are defined in Table 3.4.
For each momentum decile portfolio, the cumulatre¢urn of the holding period is
calculated as the sum of the return of the podffdir the six month holding period. The
cumulative return series is regressed against adlimy and a DOWN dummy variable.
The coefficients attached to these UP and DOWN d@simmeasure the average
cumulative return of the corresponding decile moidf during economic upturns and

downturns respectively.

W-L measures the momentum profit, i.e. the retdnhe long-short portfolios that
go long in past winners (i.e. the portfolio withptoanking in the formation period’'s
cumulative return) and short in past losers (ke portfolio with bottom ranking in the
formatio period’s cumulative return). The coeffitig in the regression of the cumulative
momentum profit against an UP dummy and a DOWN dymmeasure the average
cumulative momentum profit during economic uptuamsl downturns respectively. The
cumulative momentum profit is then regressed agaims UP dummy variable and a
constant. The coefficient attached to the UP dunvasiable measures the difference
between the momentum profit following economic upsuversus downturns. All the
coefficients from the regressions are divided bytei report the monthly figures in this
table. In the main table, the lines in bold arepbéfolio returns, whereas the lines that are
not in bold are the associated two tailed t-siafisto test whether a portfolio’s return is
different from zero. In the supplementary tables thvo tailed t-statistics test whether the

returns to a long-short portfolio during upturnsdasiownturns are different from each
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other. The t-statistics are corrected for autodatien and heteroskedasticity following the
Newey and West (1987) method. *, ** and *** dendke statistical significance levels of

10%, 5% and 1% respectively.

High financial Medium financial | Low financial
Overall sample constraint constraint constraint
Up Down Up Down Up Down Up Down
1) (2) 3) (4) (©) ®) @ (8)
Losers 0.35 2.03 1.10 2.80 1.12 2.37 1.16 2.96
1.51 1.88 3.95 2.39 5.16 2.34 5.23 4.00
2 0.76 1.83 1.02 2.29 1.12 226 1.12 2.11
3.69 2.03 4.15 2.41 5.48 2.84 6.28 2.82
3 0.90 1.67 0.88 2.09 1.20 214 1.5 1.69
4.54 1.98 3.46 2.11 6.15 270 6.89 2.24
4 1.03 1.74 0.98 1.84 1.19 218 1.20 1.76
5.43 2.18 4.13 2.07 6.18 298 7.50 2.48
5 1.09 1.66 1.09 1.56 1.24 1.99 1.23 1.77
5.91 2.29 4.57 1.49 6.91 2.83 7.98 2.85
6 1.21 1.58 1.21 1.67 1.38 201 1.26 1.77
6.82 2.13 4.81 2.04 7.36 277 8.21 2.77
7 1.19 1.67 1.32 1.43 1.35 1.97 1.30 1.72
6.44 2.30 5.33 1.62 7.30 2.85 8.40 2.82
8 1.33 1.69 1.53 1.57 1.38 1.87 1.30 1.82
7.11 2.40 5.94 2.00 7.32 259 8.02 3.00
9 1.45 1.52 1.74 1.6Q 1.47 1.79 1.43 1.76
6.97 2.20 6.16 2.07 7.10 2.73 8.26 2.53
Winners | 1.78 1.59 2.00 1.42 1.75 1.93 1.50 2.05
6.43 2.03 6.14 1.68 6.61 2.67 6.87 2.86
W-L 1.42 -0.44 0.89 -1.37 0.63 -0.44 0.34 -0.91
8.28 -0.83 3.82 -1.98 3.51 -0.74 1.86 -1.59
Overall High financial| Medium financial Low financial
sample constraint constraint constraint
1)-@ 3 -4 (5)-(6 (-8
t-stat 3.3 3.11 1.73 2.09
p-value 0% 0% 99 4%
*kk **% * *%
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Figure 3.1: The Investments of the Momentum Deciles

Figure 3.1 presents the average CAPEX ratios of wamers and past losers
during the holding period in the overall sample #melthree subsamples by firms’ financial
constraints. The sample includes non-financial,-atilities firms listed in the three main
exchanges (NYSE, AMEX, and NASDAQ) in the U.S. neriktom 1972 to 2006. Only
stocks with available information to calculate tBAPEX ratio for the current year and the
net payout ratio in December of the previous yegr eonsidered. The firm-month
observations with a stock price below $5 or thekaawalue falling within the smallest
NYSE size decile are excluded. The momentum stydteg 6 x 6 one which skips a month
between the formation and the holding period. Thsigh of the strategy is described in
Table 3.4. The construction of the CAPEX ratio dhe net payout ratio is described in
Table 3.2. The construction of the subsample afdiwith high, medium and low financial

constraints is described in Table 3.5.

An event window consisting of the formation perigdonth -6 to month -1) and
the holding period (month 1 to month 6) is conséde~or each of the twelve event months
within this window, the average contemporaneous EXRatios of the ten deciles are
calculated. This is done by first taking the averagntemporaneous CAPEX ratios of each
portfolio in each calendar month for each event timomhen the gap in the mean CAPEX
ratios between past winners and past losers in ealeimdar month is calculated. Finally,

the average of this CAPEX gap is taken acrossdlendar months.

A. Investment gaps between past winners and pasel® across the formation and
holding periods

25~
20
154
8 10+
5 -
0 ‘
-5-
BEvent month
—e— W-L in overall sample
—a— W-L in high financial constraint subsample
—a— W-L in medium financial constraint subsample
—— W-L in low financial constraint subsample
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B. Investment gaps between past winners and pastie across the holding period

25
y =0.7379x + 18.05

R®=0.9783
20 |

y = -0.0525x + 14.611

i R®=0.0615
15 ?_4}. = -
10 - e

A

—

y = 0.8674x + 6.1178
R®=0.9898

%

1 2 3 4 5 6
Event month

—a— W-L in high financial constraint subsample
—— W-L in low financial constraint subsample

—a— W-L in medium financial constraint subsample
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C. Data supporting Figures 3.1 A& B

Event month -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
Overall sample -2.25 -0.70 1.40 3.16 5.21 7.15 9.18.63 11.95 13.45 1443 15.12 1585
High financial constraint subsample 2.45 4.83 7.33€.87 1275 1493 17.16 1853 19.57 2051 21.21 9R1.22.28
Medium financial constraint subsamp -0.96 -0.12 .890 1.96 3.13 4.41 5.66 6.80 7.84 8.93 9.75 10.44.18
Low financial constraint subsample -2.91 0.39 3.685.33 8.91 10.94 13.02 14.01 15.01 1452 1458 14.3B.94
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Figure 3.2: The Investments of the Momentum Decileacross the Business

Cycle

Figure 3.2 presents the average CAPEX ratios of wamers and past losers
during the holding period in the overall sample #mlthree subsamples by firms’ financial
constraints in different states of the business$ecyithe sample includes non-financial, non-
utilities firms listed in the three main exchand®b’SE, AMEX, and NASDAQ) in the
U.S. market from 1972 to 2006. Only stocks withikmde information to calculate the
CAPEX ratio for the current year and the net payatib in December of the previous year
are considered. The firm-month observations witktatk price below $5 or the market
value falling within the smallest NYSE size dedcile excluded. The momentum strategy is
a 6 x 6 one which skips a month between the foonadind the holding period. The design
of the strategy is described in Table 3.4. The wonson of the CAPEX ratio and the net
payout ratio is described in Table 3.2. The cowsibn of the subsample of firms with

high, medium and low financial constraints is dimt in Table 3.5.

A. Investment gaps between past winners and pasel® across the formation and

holding periods in economic upturns vs. downturns

30
25
20 -
15
& 10
5 -
0 !
-5 4
-10 -
BEvent month
—&— Overall sample - Upturn —a— Overall sample - Downturn
—m— High constraint - Upturn —e— High constraint - Downturn
—=— Medium Constraint - Upturn —e— Medium Constraint - Downturn
—m— Low constraint - Upturn —e— Low constraint - Downturn

An event window consisting of the formation perigdonth -6 to month -1) and
the holding period (month 1 to month 6) is consédier The calendar months are classified
into economic upturns and downturns as definedahld 3.6. During upturn months, for

each of the twelve event months within this windtive average contemporaneous CAPEX
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ratios of the ten deciles are calculated. This asedin a similar way as the average
contemporaneous CAPEX ratios are calculated fomahths in Figure 3.1. The same
procedure is repeated to determine the average ®ABREDS of the past winners and past

losers, and the average investment gap betweendheny downturns.

B. Investment gaps between past winners and past bskring the holding period in

economic upturns vs. downturns

30+
y=0.7794x + 19.89
25 - R®=0.9715
207 y=-0.1434x + 16.099
R®=0.29
g 155 W& = —i ——p
10 -
5 ?//:%ﬁﬁ
0
1 2 3 4 5 6
Bvent month
—8— High constraint - Upturn —e— High constraint - Downturn
—B— Low constraint - Upturn —e— Low constraint - Downturn
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C. Data supporting Figures 3.2 A& B

Event month -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
Overall sample —

Upturn -1.86 -0.32 1.90 3.79 5.97 7.94 10.05 11.6012.95 14.50 15.49 16.19 16.90
Overall sample —

Downturn -4.90 -3.28 -2.00 -1.15 0.06 1.82 3.05 34.0 5.10 6.32 7.21 7.86 8.78
High constraint —

Upturn 3.14 5.75 8.45 11.23 14.29 16.58 18.96 20.3721.48 22.51 23.29 23.75 24.31
High constraint —

Downturn -2.26 -1.47 -0.27 0.59 2.24 3.61 4,94 5.98 6.54 6.94 7.17 7.83 8.62
Medium Constraint

— Upturn -1.12 -0.34 0.71 1.87 3.08 4.41 5.68 6.86 7.92 8.91 9.64 10.32 11.03
Medium Constraint

— Downturn 0.17 1.39 2.10 2.56 3.40 4.43 5.55 6.38 7.30 9.11 0.50L 11.23 12.00
Low constraint —

Upturn -2.31 1.25 4.69 6.39 10.23 12.19 14.34 15.3516.37 15.75 15.73 15.52 14.86
Low constraint —

Downturn -7.02 -5.44 -3.19 -1.91 -0.12 2.41 4.01 874. 5.71 6.20 6.82 7.64 7.69
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Table 3.9: The Momentum Profit - Investment based Rk versus Mispricing

Explanations

Table 3.9 presents the results of the regressibnsslo adjusted returns on the
momentum variables and other firm level variablsgg the framework of Avramov and
Chordia (2006). The sample includes non-finanaiah-utilities firms listed in the three
main exchanges (NYSE, AMEX, and NASDAQ) in the UnSarket from 1972 to 2006.
Only stocks with available information to calculdbee CAPEX ratio for the current year
and the net payout ratio in December of the preipear are considered. The firm-month
observations with a stock price below $5 or thekaawalue falling within the smallest
NYSE size decile are excluded. The sample is furtioastrained in that there should be
data on stock returns, market capitalisation, drel Book-to-Market ratio in the current

year and in the 36 months prior to the current fmont

This chapter uses the Fama and French model daggemodel in the time series
regression described in equation 3.1 (p. 157). @dré of returns unexplained by the asset
pricing model in equation 3.1 is regressed agaimstcumulative past returns in a cross
sectional regression to assess the explanatory rpofvéhe model with regards to the
momentum anomaly, i.e. the positive relationshigween current stock returns and
cumulative past stock returns. Size, the Book-takda ratio, and stock turnovers are
included in the cross sectional regression to obritr the predictability of stock returns
with regards to these variables. The cross sedtregaession is described in equation 3.2
(p. 158). The construction of the key variablestmge two is described in Table 3.2. Their

transformation is described in section 3.4.2 (/)15

The specifications of the regressions for the stesdested are as follows:

= Scenario 1: Returns are not adjusted for risksch@o stage one regression is
run. In stage two, the regression is describedjiragon 3.2.

= Scenario 2: Returns are adjusted for risks usieguticonditional Fama and

French model. The regression is described in eguaB.1 with the
constraintB, ,« = B3¢ =B84 =0. In stage two, the regression is

described in equation 3.2.
= Scenarios 3, 4 and 5: Returns are adjusted fos tiskng the conditional Fama

and French model. The regression is described iratep 3.1 with the

constraintB; 51 = B, 4+ =0. In scenario 3, the variableirm, _; refers to

the financial constraints variable; in scenariot 4efers to the investments
variable; and in scenario 5, both the financialstaaints and the investments

variables. In stage two, the regression is desdiibequation 3.2.

209



= Scenario 6: Returns are adjusted for risks udiregdonditional Fama and

French model on the business cycle variable. Thgeession is described in
equation 3.1 with the constrajft ,; =/, ,; =0. In stage two, the

regression is described in equation 3.2.
= Scenarios 7, 8, 9: Returns are adjusted for rislsguthe conditional Fama

and French model as described in equation 3.1cémagio 7, the variable

Firmjvt_l refers to the financial constraints variable; iersario 8 it refers to

the investments variable; and in scenario 9, be¢hfinancial constraints and

the investments variables. In stage two, the regyass described in equation
3.2.

= Scenarios 10, 11, 12: Returns are adjusted fos nising the unconditional

Fama and French model. The regression is descibeguation 3.1 with the

constraintB, ,« = B3¢ =B84 =0. In stage two, the regression is

described in equation 3.6 (p. 182). In Scenario Edr,mj’t_lrefers to the

financial constraints variable; in scenario 11 efers to the investments
variable; and in scenario 12, both the financialstmints and the investments

variables.

= Scenario 13: Returns are adjusted for risks udiegcbnditional Fama and
French model as described in equation 3.1 whergdhable Firmjvt_l refers
to the financial constraints variable. In stage,tti® regression is described

in equation 3.6 witrFirij referring to the investments variable.

The coefficients and t-statistics are reported. €Thefficients are multiplied by
100. The two tailed t-statistics to test whethecoefficient is different from zero are
corrected for autocorrelation and heteroskedagtfoitowing the Newey and West (1987)
procedure. *, ** and *** denote the statistical sificance levels of 10%, 5% and 1%
respectively.
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Scenario 1 Scenario 2 Scenario 3 Scenario 4 Soehar
Momentum variables
lagRET23 0.76 ** 0.87 x** 0.85 *** 1.01 *** 0.97 **=
2.54 3.12 3.05 3.71 3.57
lagRET46 0.80 *** 0.81 *** 0.86 *** 0.81 **= 0.87 =*
3.22 3.61 3.97 3.77 4,23
lagRET712 0.48 ** 0.26 032 * 032 * 0.37 **
2.47 1.35 1.68 1.76 2.02
Control variables
lagBM 0.00 **=* 0.09 * 0.07 0.05 0.04
3.37 1.67 1.32 1.03 0.83
lagSize 0.00 **= -0.27 -0.26 ***  -0.27 *** 0.2 **
-7.66 -12.79 -12.89 -13.06 -13.05
lagTONQ 0.00 -0.03 0.00 -0.02 0.01
-0.25 -0.52 -0.01 -0.34 0.15
lagTONX 0.00 -0.06 -0.05 -0.05 -0.05
-0.38 -1.00 -0.81 -0.78 -0.84
NASDAQ 0.00 * 0.27 **=* 0.27 **= 0.26 *** 0.26 ***
1.81 3.50 3.70 3.57 3.70
Intercept -0.48 *** 0.32 *** 0.35 x** 0.35 x** 0.37 ***
-16.52 4,22 4,99 5.19 5.79
Adjusted B 6.20% 2.74% 2.62% 2.55% 2.51%
Scenario 6 Scenario 7 Scenario 8 Scenario 9
Momentum variables
lagRET23 0.81 *** 0.82 ** 0.81 **=* 0.85 ***
3.14 1.98 2.57 3.26
lagRET46 0.79 x** 0.43 0.84 x** 0.66 ***
3.46 1.07 3.75 3.18
lagRET712 0.44 *** 0.18 0.57 *** 0.47 **=*
2.79 0.65 3.19 3.35
Control variables
lagBM 0.06 017 * -0.03 0.05
1.07 1.88 -0.52 0.99
lagSize -0.27 *x* -0.26  *** -0.27 > -0.24 ***
-11.94 -9.26 -9.81 -10.60
lagTONQ -0.02 -0.08 -0.08 0.07
-0.41 -1.49 -1.62 1.13
lagTONX -0.05 -0.02 -0.10 ** -0.06
-1.02 -0.41 -1.94 -1.14
NASDAQ 0.28 **= 0.20 **= 0.19 *=*=* 0.26  ***
4.24 3.00 3.14 4.06
Intercept 0.32  x** 0.38  *** 0.38 *** 0.36 ***
4.46 5.68 5.68 6.21
Adjusted B 2.56% 2.34% 2.44% 2.16%
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Momentum variables
lagRET23

lagRET46
lagRET712

Interaction variables
lagRET23 x lagFC

lagRET46 x lagFC

lagRET712 x lagFC

lagRET23 x
lagCAPEX

lagRET46 x
lagCAPEX

lagRET712 x
lagCAPEX

Control variables
lagBM

lagSize
lagTONQ
lagTONX
NASDAQ
Intercept

Adjusted B

Scenario 10 Scenario 11 Scenario 12

052 * 0.89 **  0.50
1.70 3.13 1.59
0.80 ** 079 * 079
3.10 3.46 3.06
-0.07 0.25 -0.09
-0.28 1.35 -0.37
0.01 0.04
0.08 0.39
0.09 0.08
0.84 0.72
-0.02 0.01
-0.28 0.10
1.10 ** 1.21 **
2.04 2.20
0.02 -0.04
0.02 -0.07
0.91 ** 0.98 *
2.47 2.70
0.10 * 0.09 * 0.10 *
1.73 1.64 1.68
“0.27 W 027 W 026
-12.65 -12.72 -12.62
-0.03 -0.02 -0.03
-0.63 -0.45 -0.56
-0.06 -0.06 -0.06
-1.02 -0.99 -1.00
0.27 ** 027 ** 027
3.48 3.51 3.48
0.31 **  0.32 ** 031 **
4.13 4.17 4.10
3.08% 2.94% 3.28%

Scenario 13

0.34
0.53
0.13
0.17
-0.49
-1.03

1.21
0.86

0.81
0.54

2.08 **
2.14

019 *
1.90
0.26
-9.44
0.09 *
-1.66
-0.03
-0.62
0.20 *
3.09
0.36 *
5.48
2.85%
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Chapter 4 — Firms’ Investment and Financing

Flexibility and the Accruals based Trading Strategy
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4.1. Introduction

Sloan (1996) documents that the strategy to bugkstof firms with low
accounting accruals and sell stocks of firms witldhhaccounting accruals
generates positive and significant profits. Sloafireding suggests that high
accruals predict low subsequent returns. The aditsbrexplains this profit (or the
accruals premium) with the functional fixation hyfpesis. In his hypothesis
investors are irrational and ignore the differencehe persistence of cash based
versus accrual based earnings when making theiinggr forecasts. As the cash
based earnings are more persistent than the adsaseld earnings, accruals are
mispriced. Firms with high accruals are overpricgbereas those with low

accruals are underpriced.

Subsequent to Sloan’s paper, several studies hese toying to explain
the accruals premium. Of these studies, a grovinegydf research view accruals as
a reflection of firm growth. Zhang (2007) and Faid et al. (2003) argue that the
accruals premium arises due to investors’ failorestognise the true contribution
of growth to firm value. In addition, Wu et al. (@) show that a risk based
explanation based on firms’ investments can pértigxplain the accruals

premium.

Accruals reflect firm growth as they represent &rmnvestment in
working capital. The return predictability of acatsl is likely related to the return
predictability of firm growth. Cooper et al. (2008pcument that high total asset
growth predicts low subsequent stock returns. feuniore, as firm growth often
involves investment in both fixed capital and waorki capital, the return

predictability of accruals and of fixed investmeats related. Titman et al. (2004)
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document that a strategy that buys stocks with fimed investments and sells
those with high fixed investments also generatesitipe and significant profits

(here after the fixed investment premium).

Wei and Xie (2008) argue that both the accrualsnpren and the fixed
investment premium are due to management over-ggtinabout firms’ future
product market demands. Alternatively, Polk andi&aa (2009) and Kothari et
al. (2006) argue that the fixed investment premamd the accruals premium are
due to the management of overvalued firms cateforginvestor sentiment.
However, Wei and Xie (2008) document that the riegatelationship between
fixed capital investments and stock returns isteeldo the negative relationship

between accruals and stock returns, but they arsutisumed by each other.

While the debate on what explains the accruals jpmanremains in
dispute, there arises another debate on whethsrdisappearing. According to
Green et al. (2009), the accruals premium has desed in the last few years.
However, some studies show that the accruals premaries over time, hence it
is likely to reemerge in the future. Wu et al. (@Dargue that the accruals premium
should vary with the business cycle, given thattl@) accruals premium shares
some common characteristics with the value pren{iDesai et al., 2004), (b) both
are related to firms’ investments, and (c) the e@atwemium is cyclical due to
firms’ investment irreversibility (Zhang, 2005).dfn the mispricing perspective,
Gerard et al. (2009), Livnat and Petrovits (2008)d Ali and Gurun (2009)

suggest that the accruals premium varies withrthestor sentiment cycle.

The literature on the accruals premium as a reflecdf firm growth is

scattered and leaves several gaps to be filled.r@tuen predictability of accruals
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is related to but not subsumed by the return ptabildy of fixed capital
investments (Wei and Xie, 2008). Hence, there shdid a process by which
changes in working capital investments are dependerbut asynchronous with
changes in fixed capital investments. The implaratof such a process on the
accruals premium has yet to be examined. Furtherntbe work of Wu et al.
(2010) could be extended to examine how the accquamium varies across the
business cycle due to, for example, firms’ investimiereversibility. This time
varying pattern should be differentiated from aimyet varying pattern across the

investor sentiment cycle identified in the literatu

This chapter aims to fill in these gaps by investiitgg (a) whether the
accruals premium exists, and (b) how it is affedbgdfirms’ investments. The
literaturé” suggests that financial constraints and investrireexersibility could
create inflexibility in investing and disinvestimg response to aggregate shocks.
Hence if the accruals premium is driven by firms/éstments, it should be more
pronounced among firms with high financial constitaiand / or investment
irreversibility. On the other hand, low financiabrwsstraints and investment
irreversibility would give management more freedoHence, if the accruals
premium is driven by the management of overvalimasfinvesting to prolong the
stock overvaluation, it would be less pronounceragnfirms with low financial

constraints and / or investment irreversibility.

Furthermore, a risk based explanation for the adsrpremium would

predict a higher premium during economic upturremtin downturns, alongside

4" For example, part of the literature reviewed intism 2.2.4 (p. 54) and the review on

financial constraints in section 2.3 (p. 63).
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the arguments in Lakonishok et al. (1994), Petkavd Zhang (2005), and Lettau
and Ludvigson (2001) on the value premium. Cag¢2667) describes a process
by which such a pattern of the accruals premiunmidcawise in the presence of
investment irreversibility and / or financial comsnts. The pattern should be
differentiated from the variability across the ist@ sentiment cycle of the

accruals premium due to mispricing.

Finally, central to this chapter is the relatiopshbetween firms’
investment irreversibility, financial constraintadathe accrual premium. As the
manufacturing industry is the brick-and-mortar isifly with investment in fixed
and working capitals playing a crucial role as camd to other industries, the
predictions so far are expected to hold more styoagiong the manufacturing

firms.

This chapter makes the following main contributiolhgakes the work of
Wu et al. (2010) a step further by examining how #tcruals premium varies
across the business cycle in the presence of fifimahcial inflexibility. It is the
first, to the author’'s knowledge, to differentisie pattern of the accruals premium
due to fundamental forces versus management's pittdm cater investor
sentiment. This is also the first study to examivieether the accrual premium

exists after removing the cyclical component ofines.

This chapter finds that the accruals premium exista sample of non-
financial, non-utilities firms listed on NYSE, AME&ANnd NASDAQ from 1972 —
2006. The accruals premium is more pronounced arfiong with high financial
constraints. Wu et al. (2010) suggest that whendikeount rate is high, firms

invest less in both working capitals and fixed tapi This chapter argues that if
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the firm is also subject to financial constraintswould be subject to an even
higher effective discount rate, leading to evendpimvestment levels and higher

subsequent returns.

Furthermore, the accruals premium is more promiierirms with low
investment irreversibility. Polk and Sapienza (2088ggest that the management
of overvalued firms invests to cater for investentament. This chapter argues that
the management would also invest in working capital the same purpose. Low
investment irreversibility might induce managemémtbe more comfortable in
pursuing their aim of catering investor sentimdrence it explains the more
pronounced accruals premium in the firms with lomeistment irreversibility. This
chapter also finds that the accruals premium istnpsenounced at the two
extremes of the inflexibility spectrum. The evidenat the high end of the
spectrum supports an explanation based on Wu €@l0) whereas the evidence

at the low end supports an explanation based dodPal Sapienza (2009).

The relationship between the inflexibility measurasd the accruals
premium is concentrated in the manufacturing indest where physical
investments are of high importance. The evidendefaiees that the accruals
premium is related to firms’ investments. The retgredictability of accruals
remains when risks are controlled for using the &amd French three factor
model, unconditional and conditional on the businegcle and the inflexibility
measures. Finally, when isolating the cyclicalitystock returns using the term
spread, the default spread, the aggregate divigietd] and the Treasury bill rate,

accruals cease to predict future returns, henceatleuals premium disappears.
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Any explanation for the profitability of the accisdased trading strategy should

therefore be able to explain its cyclical nature.

4.2. Literature Review

Sloan (1996) documents an interesting finding thatstrategy of buying
stocks of firms with low accounting accruals antlireg stocks of firms with high
accounting accruals generates positive and sigmifiprofits in one to three years
from the portfolio formation date for stocks listedthe U.S. market. The accruals
premium is also documented in international marles$-ond, 2005, and Pincus et
al., 2007). Some authors question whether theuatscpremium actually exists.
For example, Desai et al. (2004) argue that theuatspremium is a manifestation
of the value premium. However, this result onlydwoif the value premium is
defined as the return predictability of the ratfaperating cash flows to price. On
the other hand, the value premium is well docuntenttaen the value-growth
characteristic is defined using a variety of othatios® such as the Book-to-
Market, the dividend yield and so on. Other studjasstion whether the research

design is inappropriate (Kraft et al., 2006, anipeld and Lohre, 2010).

The majority of the research investigates the memsshy the accruals
premium exists. There are two main explanatioes the accruals premium arises
due to either the mispricing of, or the differemcehe risks between, the stocks of
firms with high and low accruals. Other studiesoadgtempt to explain the time
series pattern of the accruals premium. The folhgwgections review the literature

in these directions.

“8 For details, refer to the literature review intamt 2.2 (p. 45) of chapter 2.
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4.2.1. The Mispricing of Accruals and the Accruar&mium

Sloan (1996) first argues that the accruals prentambe explained by the
functional fixation hypothesis. In this hypotheigestors are irrational and ignore
the difference in the persistence of cash basesliseaccrual based earnings when
making their earnings forecasts. Accruals tenegtense in the subsequent periods.
Hence the cash based earnings are more persiséentite accrual based earnings.
If investors ignore this difference, they would pweeigh the accruals component
and under-weigh the cash component in earninggdsts. Investor irrationality
therefore causes the overpricing of firms with hagtruals and underpricing of
firms with low accruals. As the mispricing is carted, a strategy that goes long in
stocks with low accruals and short in high accruedsn earn positive and

significant returns.

Sloan’s (1996) hypothesis received mixed supporth&dson et al.
(2005) argue that because less reliable accruatktte low earnings persistence,
they induce stronger mispricing. The authors repbat the zero cost trading
strategy based on less reliable accruals gendraflesr returns. On the other hand,
Zach (2006) provides evidence against the functidixation hypothesis. For
example, firms in the extreme accrual portfolios at migrate to a different
portfolio in the subsequent year. This evidencegssts that accruals do not
reverse, and investors underreact rather than ea@rito the information about

accruals.

Recently some studies have attributed the misgricdfi accruals to
investor irrationality towards the understandinggobwth. Fairfield et al. (2003)

argue that accruals contribute to both the growthdt operating assets as part of
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the overall growth of a firm, and its profitabilitythe growth component in
accruals can lead to lower future profitabilitytire same manner as the long term
investment growth does. According to Fairfield kt(2003), this pattern is due to
both the diminishing marginal returns to investmead the conservative
accounting principle. Fairfield et al. (2003) ditrie the mispricing of accruals to
investors’ failure to recognise that the assocmti®tween growth and future
profitability is weaker than that between curregbmegate earnings and future
profitability. Zhang (2007) finds that the misprigi of accruals increases with the
embedded growth information. This finding corroliesawith the view of Fairfield
et al. (2003) view. It is also consistent with tlieding in Thomas and Zhang
(2002) that inventories contribute the majoritytloé predictive power of accruals,

given that inventories are closely tied with firmogth.

It is also possible that the management’s suboptbeaaviours induce
investor irrationality. Sloan (1996) attributes théspricing to investors’ failure to
recognise the different persistence of cash based amcrual based earnings,
Richardson et al. (2006) suggest that the diffepemsistence is due to managers’
manipulation of earnings. This view is consisteithvthe evidence in Xie (2001)
that the mispricing of the abnormal accrialdrives the mispricing of the total

accruals documented in Sloan (1996).

Chan et al. (2006) support the earnings managefmmgmithesis. They
report that firms that have high stock returns dmdh earnings growth
subsequently increase accruals suddenly. These finen experience tumbling

earnings and stock prices. The authors attribusesthdence to management trying

49].e. the accruals made at the discretion of masagediscretionary accruals.
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to delay reporting the slow growth by manipulatiegrnings through accruals.
Chan et al. (2006) do not find evidence in favoluthe hypothesis that managers
genuinely accumulate inventories and other worlgagital items to anticipate
high future growth, and make errors in extrapotatppast high growth into the
future®. This argument is put forward in Wei and Xie (2p@8explain the return
predictability of both accruals and fixed capitavestments. Chan et al. (2006)
argue that if the accruals premium is driven byngjes in the business conditions,
then it should be roughly uniform across accruahgonents and industries. They
report that the return predictability of accounexeaivable and inventories are

different, and the accruals premium varies acridgsrent industries.

Kothari et al. (2006) suggest that the accrualsnprs is due to stock
mispricing caused by managers’ misbehaviour. Ttegaliure suggests that when
stocks are overpriced, managers might invest nmieater for investor sentiment
in order to maintain the overvaluation (Polk angi8aza, 2009). According to
Kothari et al. (2006), managers of overpriced finmight distort earnings upwards
to nurture investors’ expectations, whereas masagieunderpriced firms have no
motivation to distort earnings downwards. They fihdt there is an asymmetry in
the response of firms with high and low accrualpast returns. Firms with high
accruals have high previous returns, whereas thadtde low accruals do not
necessarily have low previous returns. The auttads® report the expected

behaviours of managers of overpriced firms withhhagcruals. Some examples

* This argument is similar to the error-in-expecmtihypothesis to explain the value
anomaly proposed in Lakonishok et al. (1994) whergtvestors make the estimation

errors based on past performance.
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include high equity issuance, high capital expemdit active mergers and

acquisitions as suggested by Baker et al. (2008Patk and Sapienza (2069)

Firms with high accruals might simply correspondthie higher level of
fixed investments undertaken. Fairfield et al. @08uggest that the mispricing of
accruals can be considered as part of the familyesdarch on the mispricing of
fixed capital investments (Titman et al., 2004),tlee mispricing of total asset
growth (Cooper et al., 2008). Wei and Xie (200& tne predictability of fixed
capital investment and of accruals to future statlirns. They find that the return
predictability of fixed capital investments is reld to the return predictability of

accruals.

However, Wei and Xie (2008) find that the two retyoredictability
relationships are not subsumed by each other. Atxragontinue to predict
subsequent returns even after controlling for temirn predictability of fixed
investments. Wei and Xie (2008) attribute the metpredictability of accruals, or
the accruals premium, to the management's overaigti about firms’' future
product demands and the consequent overinvestniémigever, Chen et al. (2006)
do not find evidence to support this view. Hendéhoaigh there appears to be
some connection between the mispricing of fixedteahmvestments and accruals,

this connection is far from direct.

4.2.2. The Risk based Explanations for the Accru&semium

There has been only limited attempt to explaingberuals premium on a

risk basis. A common feature of the existing risksdéd explanations for the

*L For a review of stock prices and firms’ investmeafer to section 3.2.2 (p. 152).
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accruals premium is that none can completely empltakKhan (2008) finds that the
stocks of firms with low accruals possess the datarstics of distress stocks such
as negative earnings, high leverage, low salesthraand high bankruptcy risks.
Ng (2005) also suggests that the return to theuatsibased trading strategy is
subject to distress risks, and controlling for mdiss risks lowers it. Khan (2008)
concedes that a considerable portion of the accpraimium can be explained by a
four factor model. The four factors consist of tfactors describing news about
futures expected dividends and future expectedmneton the market portfolio, and

two Fama and French factors (SMB and HML).

To explain the accruals premium, Wu et al. (201@)gest the discount
hypothesis. In their hypothesis, the managementonaty adjusts firms’
investment in working capitals as the discount chignges. When the discount rate
is lower, more investment projects become proféahkence firms would invest in
presumably both fixed capitals and working capitBlsrthermore, lower discount
rate means lower expected returns going forwardcklgto the extent that accruals
reflect firms’ investments in working capitals, hey accruals would be followed
by lower expected stock returns. The opposite happéien the discount rate is
higher. Wu et al (2010) document that the accrymbEmium is significantly
reduced when returns are adjusted for risks usiegAPM or Fama and French

model supplemented with an investment factor.

4.2.3. The Time Series Pattern of the Accruals Piam

Since the discovery of the accruals premium inWh®. market in Sloan
(1996), its existence has been confirmed in nunesubsequent studies. If the

accruals premium is due to mispricing, its strengtiuld be diminished over time
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as it is more widely exploited. To explain the jp&ece of the accruals premium,
Mashruwala et al. (2006) point to idiosyncratickriand transaction costs.
Alternatively Hirshleifer et al. (2009) suggest tthlae accruals premium persists

thanks to short sale constraints.

Lev and Nissim (2006) concede that the accrualaminm is not
weakening. They explain its persistence by the laiclnterest from institutional
investors due to the unfavourable characterisfitBeofirms with extreme accruals.
According to Ali et al. (2008), very few mutual s exploit the accrual anomaly.
However, Green et al. (2009) concede that the atcpremium has been driven
down to negative recently. They attribute this guaitto hedge funds’ active
deployment of the accruals based trading strate@ddition to the weakening of

the mispricing signal.

Wu et al. (2010) suggest that the weakening atcpramium in the recent
year documented in Green et al. (2009) is only taamy due to its cyclicality. Wu
et al. (2010) argue that this pattern is due todmmon characteristics shared
between the accruals premium and the value preragiidentified by Desai et al.
(2004). In addition, the value premium and the aalks premium can be explained
by the risk-return relationships based on firm&/estments in Zhang (2005) and
Wu et al. (2010) respectively. As the value premisnexpected to be cyclic3l
the accruals premium is likely to be cyclical. dincbe predicted using the variance
risk premium of Bollerslev et al. (2009, cited inuvét al., 2010). However,

according to Wu et al. (2010), the more widely ugadables, i.e. the term spread,

2 For a review of the literature on the cyclicalif the value premium, refer to section
2.2.5 (p. 58).
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the default spread and the relative Treasury lalier are individually less

successful in predicting the accruals premium.

Some studies argue that the accruals based trattaitggy works better in
different phases of the investor sentiment cycleaAd Gurun (2009) and Gerard
et al. (2009) concede that the strategy works bdtigng high investor sentiment
periods. Ali and Gurun (2009) attribute this tenderio investors paying less
attention to the difference in accruals based asth based earnings. Gerard et al.
(2009) attribute it to investor optimism in invesgiin high distress stocks. Livnat
and Petrovits (2009) find that stocks with low ads generate higher returns
following low sentiment periods. The authors atité this pattern to investor
under-reaction to the accrual information that aiidcms their belief about the
current market state. To the extent that investersl to be optimistic during
economic upturns and pessimistic during economientlarns, the evidence to
support the economic cyclicality of the accrualemium could be similar to the

evidence to support its sentiment cyclicality.

4.2.4. The Gaps in the Literature

The literature leaves several gaps to be filledistlyi the return
predictability of accruals is related to but nobsumed by the return predictability
of fixed capital investments (Wei and Xie, 2008gride there should be a process
by which changes in working capital investments @ependent on changes in
fixed capital investments, but the relationshi;mat a contemporaneous one. An
example is described in Caggese (2007). Due tostmant irreversibility, fixed
capital investments may not be cut back but workiagitals could be, hence they

may not move together. Furthermore, as changesoiking capitals are part of
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accruals, the accruals should also be related e@ore¢tative movement of fixed
capitals and working capitals. The implication atls a process on the accruals

premium has yet to be discussed in the literature.

Secondly, Wu et al. (2010) suggest that the retarthe accruals based
trading strategy should follow the business cydéegon. This is because (a) the
accrual premiums share some common characterisfits the value premium
(Desai et al., 2004), (b) both are related to firmgestments, and (c) the value
premium is cyclical due to firms’ investment irresiility (Zhang, 2005).
Therefore, it is important to extend the work of \&tual. (2010) to examine how
the accruals premium varies across the businedg d@ycthe presence of, for

example, firms’ investment irreversibility.

Finally, the three studies that explain the acsrupiemium by the
mispricing of accruals suggest that the premiumegawith investor sentiment.
Gerard et al. (2009) rely on investors’ optimismewlinvesting in distress stocks.
Livhat and Petrovits (2009) attribute the pattesninvestors’ under-reaction in
updating new information. Ali and Gurun (2009) a¥dn favour of investors’ lack
of attention to the difference in cash based amduat based earnings during the
high sentiment period. Kothari et al. (2006), whilso seek to explain the accruals
premium by the mispricing of accruals, rely on thigial overvaluation of stocks.
Given that stocks are more likely to be overvalugen the sentiment is high and
management purposely invest to cater for this semtt (Polk and Sapienza, 2009),
it is possible that an investment based misprieixjgjanation would also predict a

time varying accrual premium.
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This chapter aims to address the gaps identifiedhisa section. The
following section develops the research questiowste hypotheses to fill in these

gaps on the relationship between firms’ investmantsthe accruals premium.

4.3. The Research Questions and Hypotheses

This chapter aims to investigate how firms’ investns affect the return to
the accruals based trading strategy. The quedtiatghis chapter aims to address
are as follows:

(1) Whether the accruals premium exists; and

(2) If it does, how firms’ investments affect it.

Wu et al. (2010) suggest that the accruals prerauses due to firms’
varying level of working capital investments in pesse to the varying discount
rate. On the other hand, motivated by the catetimegry in Polk and Sapienza
(2009), Kothari et al. (2006) argue that it is daananagement’s manipulation of
earnings and accruals upwards to extend the owetvah of high accrual stocks.
However, even without earnings manipulation, oviersd firms can also have high
accruals, given that new working capitals are oftearded to deploy new capital
investment to cater for investor sentiment as Eted in Polk and Sapienza

(2009).

This chapter argues that the accruals premium eaexplained by two
explanations from the perspective that accrualteaeffirms’ working capital

investments. The first one is based on the riskenetelationship, i.e. stocks with
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low accruals are riskier than stocks with high aats®. Furthermore, the cross
section of returns of stocks with low versus higleraals can be explained when
returns are adjusted for risks using an assetngrichodel with an additional
investment factor (Wu et al., 2010). Alternativeblpng the lines of Polk and
Sapienza (2009), stocks of firms with high accrualald be overpriced as their
managers invest in working capitals to cater feestor sentiment and prolong the

overvaluation.

To address the first research question, this chagfeects to find evidence
of the accruals premium in the sample examinedergithe extensive existing
evidence on its existence in the literature revibimesection 4.2 (p. 219). The first

hypothesis is as follows:

H, 1 The strategy of buying stocks with low accruatel &elling stocks

with high accruals generates positive returns.

As the explanations for the accruals premium exathin this chapter are
both related to firms’ investments, the factorseetiing firms’ investments are
likely to affect the accruals premium. Consisteiithwthe approach in chapters 2
and 3, this chapter focuses on the role of investrireeversibility and financial
constraints, both of which reflect the firm leveflexibility. According to Livdan
et al. (2009), firms with high financial constrardre unable to invest in all of the
desired investment projects and smoothen dividérdusis in facing the external
aggregate shocks. Zhang (2005) also suggestantredtment irreversibility makes

it more difficult for value firms to disinvest cormped to growth firms.

3 See Khan (2008), Ng (2003) and Wu et al. (201@feRto section 4.2.2 (p. 234) for

more details.
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Taken together, financial constraints and investnieaversibility create
inflexibility in investing and disinvesting in respse to aggregate shocks. If the
accruals premium is due to an investment basedfaisior (Wu et al., 2010), it
should be more pronounced among firms with higlrfaial constraints and / or
high investment irreversibility. On the other haifidhe accruals premium is driven
by the management of overvalued firms investingptolong the overvaluation
along the lines of Polk and Sapienza (2009), fif@raonstraints and investment
irreversibility make it harder for management td. do this case, the accruals

premium would be less pronounced.

The opposite forces that financial constraints andr investment
irreversibility exert on the accruals premium miglaincel each other out. If the
impact of the risk based force based on Wu et28l1@) outweighs the impact of
the mispricing force based on Polk and Sapienz@9R0the accruals premium
would be higher among firms with higher financiahstraints and / or investment
irreversibility. By contrast, if the impact of thmispricing force outweighs the
impact of the risk based force, it would be lowlaking the risk based explanation
as the basis, the following hypothesis is formed:

H, 2 The accruals premium among firms with higher ficial constraints

and / or investment irreversibility is higher thaimat among firms with

lower financial constraints and / or investmenewersibility.

From the perspective that accruals reflect firmsorking capitals
necessary to support the deployment of fixed chpitane would expect that both
accruals and fixed capital investments predict ksteturns in the same way.

However, Wei and Xie (2008) document that the reforedictability of accruals
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and fixed capital investments are not subsumed amh ether. Caggese (2007)
suggests that working capital and fixed capitakstments do not move together
due to the firm level frictions of investment irexgibility and financial constraints.
At the beginning of an economic downturn, firms htigvant to downsize their
fixed capitals but are prevented from doing soixedf capitals tend to be difficult
to reverse, i.e. having high degree of irreveribilAs the downturn continues,
revenues become worsen. If firms also face findnmimstraints, they may be
forced to cut working capital investments. When dogvnturn ends, firms would
be more cautious about increasing their fixed edpitAs a result, during
downturns, firms with high investment irreversityiland / or financial constraints
would have fixed investments at a level higher tktiza optimal level given the
fundamentals. On the other hand, their working tehjfvestments would be at a
level lower than the optimal level given the fundemals. During economic
upturns, fixed capital investments might be inédntly lower than the optimal

level.

According to Caggese (2007), the relationship betweiorking capital
investments and fixed capital investments varieesacthe business cycle. As they
do not always move together, their return predititeds might not be subsumed
by each other, as evidenced by Wei and Xie (200&).Caggese (2007) model can
be extended to hypothesise the accruals premiuossthe business cycle in the
presence of the firm level frictions. First, durimpwnturns, firms’ working
capitals are lower than the optimal level. Thereféirms with high working
capitals or high accruals should be rewarded. agement might neutralise the
tendency that firms with low accruals are exposeligher risks and are rewarded

with higher returns than firms with high accruady. contrast, the Caggese (2007)
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model does not predict the working capital levelimy economic upturns. Across
the business cycle, one could expect the accruatsipm to be stronger during
economic upturns among firms with higher financ@dnstraints and / or

investment irreversibility.

The accruals premium can also be time varying iisitdriven by the
management of overvalued firms investing to caterifivestor sentiment, along
the lines of Polk and Sapienza (2009). In this c#se accruals premium would
vary across the investor sentiment cycle, highemduthe high sentiment phase
and lower during the low sentiment phase. As argnesection 3.3 (p. 146) of
chapter 3, the economic cycle and the sentimentecwgce closely related.
Therefore, an observation that the accruals prenmustronger during (economic
and sentiment) upturns than during downturns do¢siecessarily lend support to
the risk based explanation based on Wu et al. (261the mispricing explanation

based on Polk and Sapienza (2009).

In combination with hypothesi#l,,, the time varying pattern of the
accruals premium can provide evidence to suppdhteeiof the explanations
examined in this chapter. If the cyclicality is ebged among firms with high
financial constraints and / or high investmentvemsibility, such evidence would
support the explanation based on Wu et al. (2@@xontrast, if the cyclicality is
observed among firms with low financial constraiatsd / or low investment
irreversibility, the evidence would support the lex@ation based on Polk and
Sapienza (2009). This chapter hypothesises thatgl@conomic upturns, which
can coincide with sentiment upturns, the accrualmum is more pronounced.

HypothesidH, ; is formed as follows:
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H;z The accruals premium is stronger during economgturns than

during downturns.

Central to the hypotheses developed in this chajgethe dynamic
relationship between fixed capital and working talgnvestments in the presence
of investment and financing inflexibility. The mdaaturing industry is the brick-
and-mortar industry with investments playing a @uoole as compared to other
industries. Hence the hypotheses developed inséition are expected to hold
more strongly among the manufacturing firms. Thipegtation is consistent with
Zhang (2007) who reports that (a) the manufactufings belong to the group
with the highest covariance between accruals angthr and (b) firms in this
group generate higher returns to the accruals beadihg strategy. Hypothesis
H, 4 is formed as follows:

H,.4 The manufacturing industry exhibits the strongestern in that the

accruals premium is more pronounced among firm# wigh financial

constraints / high investment irreversibility andrithg economic upturns.

Of the explanations examined in this chapter, tne ®ased on the
argument in Polk and Sapienza (2009) attributesatteruals premium to the
mispricing of the stocks of firms with high and l@aecruals. As a result, the return
predictability of the accruals ratio would remaiweer when controlling for risks.
Alternatively, the explanation based on Wu et aD1Q) attributes the accruals
premium to the difference in the risks of firmslwhigh and low accruals. In this
case, the return predictability of the accrualsioratvould disappear when
controlling for risks. The null hypothesis usingethisk-based explanation is as

follows:
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Hss The accruals premium can be explained by an gsseing model

that incorporates relevant fundamental factors.

The hypotheses developed and examined in this @hapt summarised in
Table 4.1.

[Insert Table 4.1 about here]

4.4 The Methodology and Sample

4.4.1. Measurement of Key Firm Level Variables

This chapter follows the measure of total accrwaiginally proposed in
the seminal paper by Sloan (1996). The indirecarze sheet method to measure

the accruals ratio is as follows:

ACC = (ACA-ACL - Dep)/TA (4.1)
in which ACAis changes in non-cash current ass&€L is changes in current

liabilities excluding short term debts and tax gaga Depis the depreciation

charge during the year, antiAis the average total assets. In addition to the
objective of replicating the original measure ofraals in Sloan (1996), the choice
of the measure used in Sloan (1996) is also dtieetavailability of data, since this
chapter covers the data from 1972 to 2006, expgndiell before 1988 when

SFAS 95, which requires firms to report cash fléatements, took effect.

Of the three aspects of investment irreversibiigégcribed in section 2.4.1
(p. 59), chapter 2, the data to calculate the degiien charge ratio is most
available. It also describes the most widely usedree of funding to replace

existing assets. Hence this chapter uses the dafoaccharge ratio to measure
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investment irreversibility. It is calculated as thatio of depreciation expense
during the year to the beginning of the year netdiassets. The ratio is measured
in December of year t-1 and is used to sort firmie the high and low investment
irreversibility groups. Firms having the depreaatcharge ratio in the top 30% are
included in the subsample with low investment iemsibility. Firms having the
depreciation charge ratio in the bottom 30% aréuded in the subsample with

high investment irreversibility.

Financial constraints are measured in a similar asin chapters 2 and 3,
using the net payout ratio. Sections 2.4 (p. 59) a4 (p. 153) argue that this
measure is appropriate as it reflects financiaktraimts in terms of the availability
of funds, more relevant than in terms of the céstasrowing. The net payout ratio
is measured in December of year t-1 as dividends pgpurchases minus share
issuance, all scaled by the net incomes. The iatiosed to sort firms into
financially constrained and unconstrained groupsnfduly of year t to June of
year t+1. Firms having the net payout ratio in tbp 30% are included in the
subsample with low financial constraints. Firmsihgvhe net payout ratio in the

bottom 30% are included in the subsample with filggincial constraints.

The construction of the key firm level variablesciéed in this section is

summarised in Panel A of Table 4.2.

[Insert Table 4.2 about here]

To examine the time varying pattern of the accrpaésnium, this chapter
uses the Chicago Fed National Activity Index, aghedd average of 85 existing
monthly national economic indicators with the meafnzero and the standard

deviation of one. A positive index indicates thabwgth is above the trend, and a
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negative index indicates that growth is below trend. Therefore this chapter
assigns a positive index to economic upturns andgative index to downturns.
This approach is close to the definitions in Caggé2007) of upturns and
downturns based on whether sales are above or bilevirend. The dummy
variable UP is assigned the value of 1 if the indepositive, and zero otherwise.
The dummy variable DOWN is assigned the value ibtie index is negative, and

zero otherwise.

4.4.2. Methodology

This chapter uses two methods of analysis to addthe research
questions and the hypotheses set out in sectiofp4228). In the portfolio sorting
approach, stocks are sorted by the accruals rataf 8F' December (year t-1) in
ascending order. Ten portfolios with equal numbiestocks are composed and
positions (long and short) are taken at the begmoif July of the following year
(year t) and held until the end of June of the nedr (year t+1). The gap of six
months between the account year end and the bagimiithe portfolio holding
period ensures that the information that is necgdsacompose portfolios (i.e. the
accruals ratio) is available to investors. The raturns of ten equally weighted
deciles and of the long-short portfolio that goasgl in stocks with low accruals

ratios and short in stocks with high accruals satice reported.

Similar to chapter 3, this chapter measures theuaksc premium during
economic upturns and downturns using the UP and DOWmmy variables
described in section 4.4.1 (p. 234). When the adsnporemium is regressed against
the UP and DOWN dummy variables, the coefficietdacted to the UP (DOWN)

variable gives the average accruals premium dwaogmomic upturns (downturns).
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When the premium is regressed against the UP duwamgble and a constant, the
coefficient attached to the UP dummy variable messsthe difference between the
accruals premium during economic upturns versusntlows. All the t statistics
are corrected for autocorrelation and heteroskiitgstvith the Newey and West
(1987) method. According to Cooper et al. (200d)s approach allows the time

series of returns to be preserved, while any seo@klation is reliably corrected.

To test whether the accruals premium can be exgdaioy risks, this
chapter follows chapters 2 and 3 and uses the pssetg framework of Avramov
and Chordia (2006) to control for individual stagkurns for risks. This approach
has an advantage in that it uses all the informadiothe firm level rather than the
aggregate information at portfolio level. For digdidiscussion on the framework

of Avramov and Chordia (2006), refer to section (p.459).

The hypotheses established in section 4.3 (p. 228e firms’ investment
irreversibility and financial constraints to thecatals premium. Hence the firm
level investment irreversibility and financial coraénts variables are used as the
conditioning variables in the Avramov and Chordi0@6) framework. These
variables are measured using the depreciation ehratgp and the net payout ratio
as described in section 4.4.1 (p. 234). A busicgske variable is also used as the
conditioning variable, as hypothesék; and H,, establish that the accruals
premium potentially varies across the economic mgtand downturns. Similar to
chapters 2 and 3, this chapter uses the defad@adpo describe the business cycle,
on the basis that as a single indicator, it perforpetter than other popular

alternatives.
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The Fama and French model is used as the base mmotled following

general model specification:

Ry ~Ra=a,,
1
3 Firm.
+MB i Bioe Biar Biaslx N xF, +e, (4.2)
fz:l[ jLf j.2,f j.3f j.4f ] MWFt—j_ ft it

Firm, _, x MWF_,

in which R, is the return on stock j an®; is the risk free rate at time t.

F . represents the priced risk factors, which incluge market factor, the HML

and SMB factors of the Fama and French model (199386). Firm characteristic

Firm,_, is the one month lagged firm level measurementhef investment

irreversibility and / or financial constraintdWF_;is the one month lagged

market wide factor describing the business cycleatate, proxied by the default
spread — the spread between U.S. corporate bortdsMeiody’s ratings of AAA

and BAA.

The part of returns unexplained by the asset fichodel in equation
(4.2) is regressed against the accruals ratio anoas sectional regression. The
following regression helps assess the return peagality of the accruals ratio after

controlling for risks:

Size,
« BM jt-1
Rjt = COt + CACC,t x ACCjt—l + [Clt C2t C3t C4t])< PR +tu;
jft-1
Turnover;_,
(4.3)
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in which R’;t is the risk adjusted return of stock j at timeneasured as the sum of

the constant and the residual terms from equatla?).(ACC;,, represents the

accruals ratio of the individual firm. The vectdrsize, the Book-to-Market ratio,

cumulative returnsPR, ;._, for the periods of 1-3 month, 4-6 month, and 7-12

month prior to the current month, and stock turmewe equation (4.3) represents
the control factors, being the size, value, mommnéund liquidity that might also

predict the cross section of stock returns.

Size measures the market capitalisation at the ofneich month. The
Book-to-Market ratio is measured as the sum oftibek value of common equity
and balance sheet deferred tax, scaled by the meakéalisation. The accruals
ratio is measured as in equation (4.1). The Boelktaoket ratio and the accruals
ratio are measured in December of the previous yearthe firm-month
observations from July of the current year to Jointhe following year. There is a
six month gap between (a) the time at which thases are measured and (b) the
time at which stock returns are measured. This igafp ensure the required
accounting data needed to calculate the ratio alable to investors to consider
their investment decisions. The turnover of theclstolisted on NYSE /AMEX
stock exchanges is calculated as the trading voldivided by the outstanding
number of shares. The turnover of the stocks lietetlASDAQ stock exchange is
constructed in a similar manner. The constructibthe key firm level variables

described in this section is summarised in Parafl Bable 4.2.

Similar to chapters 2 and 3, following Avramov a@Hordia (2006) and
Brennan et al. (1998), this chapter transformsfitine level variables in equation

(4.3) by (1) lagging two months (size and turnoye®) taking natural logarithms
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(size, turnovers and the Book-to-Market ratio), &8dtaking the deviation from
the cross sectional mean (size, turnovers, the Bodkarket ratio, the accrual

ratio and past cumulative returns). The transfdionas described below:

Size_transformel;, = In[lagz(Sizqt )]—%izzllln[lagz(SizQt )] (4.4)
1 i=1
BM _transformel,, = In[BM jvt]—EZIn[BMm] (4.5)

Turnover_transformel;, = In[lag2 (Turnovegfyt )] - % i In[lag2 (Turnove[t )]

(4.6)
in which Sizg,, BM,, andTurnover, are the measurements of size, Book-to-

Market, and turnover in NYSE / AMEX or NASDAQ foirh j at time t as

described above]agz(xt) refers to the two - month lag of variabbg .
In[y] refers to the natural log of variable. n refers to the number of stocks in the

sample at time t. Size transformeé,;,, BM _transformel; and
Turnover_transformel;, are the corresponding variables after the
transformation and replace the role &izg,, BM, , and Turnover,. These
variables are lagged one month to becdsizg,_,, BM,,,, andTurnover,_,in

equation (4.3).

The variables are lagged to avoid any biases byasideffects and thin
trading and are taken as natural logarithms todaskéwness. Taking the deviation

from the cross sectional mean implies that the ageerstock will have the firm
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level characteristics at the average level (i.e.dbviation from the cross sectional

mean is zero), and its expected return is drivéelysby risks.

The accruals ratio is not included in the origifrainework of Avramov
and Chordia (2006). This chapter uses this varidolecapture its return
predictability, which is evident for the accrualemium. This approach uses the
same logic that Avramov and Chordia (2006) captfioe,example, the value
premium. The accruals ratio in equation 4.3 is &lansformed in the same manner

as the Book-to-Market ratio:
1 i=1
ACC_transformel,, = ACC, _EZ ACC, (4.7)

in which ACCj 1s the accrual ratio assigned to fifrat timet as described above.
The other symbols are defined as in equations (4t4) (4.6).
ACC_transformel, , is the corresponding variable after the transfolenaand

replaces the role ofACC, , in equation (4.3). This variable is lagged one rhdnt

becomeACC, _, in equation (4.3).

The statistical null hypothesis is whether the fioeht C,.., attached to

the accruals ratio is not significantly differenbrih zero. This means the accruals
ratio no longer predicts stock returns. It suggekts the accruals premium is

explained when returns are adjusted for risksagesbne.

H4.0: CACC,I =0

The coefficients and t-statistics are reportedadgied in chapters 2 and 3,
the procedure employed in this chapter does naiwewegressions with estimated

independent variables. Therefore it is not subjedhe error-in-variable problem
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(Bauer et al., 2010 and Subrahmanyam, 2010). Tdtatistics are corrected for
autocorrelation and heteroskedasticity followinge tNewey and West (1987)

method.

4.4.3. Sample Description

The sample includes all non-financial and non4igsi stocks listed in the
NYSE, AMEX and NASDAQ stock exchanges. The sampeigol is between
1972 and 2006. Similar to chapters 2 and 3, firdratocks are excluded as they
have different asset structures compared to thdinancial stocks. Utilities stocks
are excluded as utilities firms and potentiallyithevestments are more strictly
regulated than firms in other industries. The cagerperiod starts in 1972 due to

the availability of the data to measure the nebpayatio.

Only stocks with sufficient data to construct thariables used in this
chapter are included. Following Jegadeesh and Tit(2001), this chapter
excludes the firm-month observations with a stodkepbelow $5 or the market
value falling within the smallest NYSE size decifccording to Jegadeesh and
Titman (2001), the purpose is to avoid our redoltse driven by small and illiquid
stocks or the bid-ask bounce. The sample has 49®©®2-month observations and

5,274 firms. The descriptive statistics of the skengpe reported in Table 4.3.

[Insert Table 4.3 about here]

Panel A of Table 4.3 reports the statistics forkbg variables used in the
portfolio sorting methodology. All the variableacluding the monthly returns, the
accrual ratio, the depreciation charge ratio, amal riet payout ratio are highly

skewed. The correlations between the accrual eattb(a) the depreciation charge
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ratio, and (b) the net payout ratio are statidffcaignificant, but the coefficient
correlation is economically close to zero. The elation between the depreciation
charge ratio and the net payout ratio is both stesilly and economically
insignificant. The low correlation coefficients g@gt that these variables reflect

different economic forces.

Panel B of Table 4.3 describes the statistics & vYariables in the
regressions of the Avramov and Chordia’s assetngriframework. The sample is
further constrained in that there should be data stack returns, market
capitalisation, and the Book-to-Market ratio in tberrent year and in the 36
months prior to the current month. According to &wov and Chordia (2006), this

condition ensures that the estimation at the fewel is not noisy.

An average stock has an average market capitalisafi$3.00 billion and
an average Book-to-Market ratio of 0.76. The averagmulative returns of the
past 2 to 3% month, 4 to 6" month, and 7 to 12" month are 2.67%, 3.95% and
8.18% respectively. All the variables in this pasbow a significant level of
skewness, with the mean values well above the medihich suggests that it is
appropriate to transform them in accordance witlafmov and Chordia (2006)

and Brennan et al. (1998) as described in sect®f 4p. 236).

4.5. The Results

4.5.1. The Profitability of the Accruals based Triag Strategy

Table 4.4 reports the returns to the ten equallighted portfolios sorted
by the accruals ratio and the long-short portfolid$ the accrual deciles earn

positive and significant returns. The returns te ticcrual deciles exhibit a
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decreasing pattern from the portfolio with low ighhaccruals ratios. Furthermore,
the return to the long-short portfolio is 0.54% papnth and is statistically
significant. The evidence suggests that stocks leithaccruals outperform stocks

with high accruals.
[Insert Table 4.4 about here]

Scenarios 1 and 2 in Table 4.14 provide evidencéh®accruals premium
using the Avramov and Chordia (2006) regressionmaaah. In scenario 1, returns
are not adjusted for risks in the stage one remgnesshe raw returns are regressed
against the firm level variables similar to equatih3 (p. 238) in the stage two
regression. The accruals coefficient is negativd significant, suggesting that
there is a negative and significant relationshipwieen the cross section of stock
returns and the accruals ratio. This result corsfitime evidence so far that the
accruals premium exists in the sample. The coefiisi of the control variables
also show the expected signs. The size coeffiggenegative and significant (i.e.
the return predictability of size), the Book-to-Mat coefficient is positive and
significant (i.e. the return predictability of thHgook-to-Market ratio), while the
cumulative return coefficients are positive andn#gigant (i.e. the return

predictability of cumulative returns).

In scenario 2, the unconditional Fama and Frencketliactor model is
used to adjust returns for risks in stage one.tifhe series regression in stage one

is described in equation 4.2 (p. 238) with the deihg

constraing; , =B, 3¢ =B, =0. The risk adjusted returns are regressed

against the firm level variables as described ma¢ign 4.3. The adjusted Brops

from 6.76% in scenario 1 to 3.45% in scenario 2gssting that the Fama and
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French model in stage one helps better explainréfern predictability of the
variables in equation 4.3. However, the accrualsffimdent is positive and
significant. The evidence suggests that the acemadio predicts stock returns, or
the accruals premium exists, even when returnsadpasted for risks using the

unconditional Fama and French model.

To conclude, there is evidence that the returnthéoportfolios based on
the accruals ratio increase from the portfolio witlygh accruals ratio to the
portfolio with low accruals ratio. The return tcetbong-short portfolio is positive
and significant. The accruals ratio is negativediated to the returns, including
both raw returns and the risk adjusted returnsgutiie unconditional Fama and
French three factor model, at the firm level. Thielence supports hypothesis ;.
The answer to the first research question, i.e thdrghe accruals premium exists

in the sample, is therefore affirmative.

4.5.2. The Accruals Premium and the Investment RethFactors

An interesting result from Scenario 2, Table 4i%4hat when controlling
for risks using the unconditional Fama and Frenadeh the Book-to-Market
coefficient becomes statistically insignificant, ileh the accruals coefficient
remains significant. This result differs from ttresult from Scenario 2, Table 2.10
(p. 114) in chapter 2. In chapter 2, the Book-todk@h coefficient remains
statistically significant when the firm level retisrare adjusted for risks using the
unconditional Fama and French model. The key diffee between Scenario 2,
Table 2.10, chapter 2 and Scenario 2, Table 4.4dpter 4 is that the former
includes an accruals variable in the stage twoscsestional regression. The result

is consistent with Beaver (2002) and Desai et 2004) who advocate that the
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accruals anomaly and the value anomaly are rel8eaver (2002, p.468) quotes
the conclusion from McNichols (2000) that “aggregatcruals models that do not
incorporate long-term earnings growth are potdgtialisspecified and can result
in misleading inferences regarding earnings manag&€nand concludes that “the
mispricing of accruals may in fact be the “glamatock” phenomenon ... in
disguise”. Desai et al. (2004) finds that the twmoraalies are essentially one when
and only when the value anomaly is defined usimgadperating cash flow to price

ratio.

Furthermore, the evidence in Scenario 2, Table dubests that the value
premium might be subsumed by the accruals premasnthe Book-to-Market
coefficient becomes insignificant while the accsuabefficient remains significant.
Several theoretical studies explain the value pwemusing firms’ investment
characteristicé. Also, Beaver (2002) and several other studiesserve that firm
growth is reflected in accruals. Hence, the acerpaémium is likely to be related
to firms’ investments, which is a crucial factorfom growth. Hypothesesl, , to
H, 4 identify two factors, i.e. investment irreversityiland financial constraints,
which affect firms’ investments. These factors éfiere might influence the

accruals premium. The relevant hypotheses aredtestbe following sections.

4.5.2.1. Investment Irreversibility, Financial Congraints and the Accruals

Premium

HypothesisH,, hypothesises that the accruals premium is potbntia

explained by an explanation based on Wu et al.qg®long the lines of Wu et al.

** Examples include Zhang (2005), Cooper (2006), @adson et al. (2004). For a review
on this topic, refer to section 2.2.4 (p. 54)
% For example, Zhang (2007). For a review on thisctarefer to section 4.2.1 (p. 231).
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(2010), firms with high investment irreversibilityhigh financial constraints have
less flexibility in investing in response to aggrtsy shocks. Hence the accruals
premium is expected to be higher among firms wigh linvestment irreversibility
/ financial constraints. Alternatively, if the aogats premium is driven by an
explanation based on Polk and Sapienza (2009)mdmeagement of overvalued
firms would hesitate investing to cater for invessentiment when the financial
resources are limited or the investment is diffida be reversed. Hence the
accruals premium is expected to be higher amongsfiwith low investment

irreversibility / financial constraints.

Independent effects of investment irreversibilitgdinancial constraints

This section reports the impact of investment ersibility and financial
constraints independently on the accruals premilale 4.5 presents the returns
to the ten equally weighted portfolios sorted bg #tcruals ratio and the long-
short portfolios among firms with high vs. low irstment irreversibility. Firms
having the depreciation charge ratio in the bott8@% are included in the
subsample with high investment irreversibility. rhg having the depreciation
charge ratio in the top 30% are included in thesaoiple with low investment
irreversibility. In both subsamples, although tledurns to the accruals ranked
deciles do not strictly follow a monotonic pattetiney generally decline from the

portfolios with low accruals to the portfolio withigh accruals.

[Insert Table 4.5 about here]

The returns to the long-short portfolios are stiaidly significant in both
subsamples. They are 0.30% per month and 0.65%mpath in the subsamples

with high and low investment irreversibility resgigely. The higher return to the
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accruals based trading strategy in the low investnmeeversibility group lends
support to the mispricing explanation based on Rolt Sapienza (2009). This is
because the management of overvalued firms migtd ifi easier to invest to
prolong the investor sentiment, and they are mdkelyl to do so, when
investments can be more easily reversed. Hypothhsiss rejected in the case of

investment irreversibility.

Similar to investment irreversibility, financial wstraints also impose
inflexibility to firms’ investments. Firms havindné net payout ratio in the bottom
30% are included in the subsample with high finahconstraints. Firms having
the net payout ratio in the top 30% are includedtha subsample with low
financial constraints. In Table 4.6, the returntie long-short portfolio is 0.57%
per month and significant in the subsample withhhiimancial constraints. It is
only 0.24% per month and insignificant in the sufygke with low financial
constraints. The higher return to the accruals dasading strategy in the
subsample with high financial constraints lendsgpsupto the explanation based on

Wu et al. (2010). Hypothesk4, ; is accepted in the case of financial constraints.

[Insert Table 4.6 about here]

Collective effects of investment irreversibilitydifinancial constraints

This section presents the performance of the alscrbased trading
strategy when both the inflexibility measures areling or non-binding. In Table
4.7, firms are first sorted by the depreciationrgbaatio into the groups with high
(bottom 30%) and low (top 30%) investment irreveaility. Within each group,
firms are further sorted by the net payout ratito ithe subsamples with high

(bottom 30%) and low (top 30%) financial constrainin each subsample by
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investment irreversibility and financial constraintreturns to the ten equally
weighted portfolios sorted by the accruals ratid #me long-short portfolios are

reported.

[Insert Table 4.7 about here]

The returns to the long-short portfolios are pesitand significant in two
out of four scenarios when both the inflexibilityeasures are binding and when
they are non-binding. At 0.73% per month and 0.§@Ymonth, the returns to the
long-short portfolios in the two subsamples witlreme inflexibility approximate
each other. They are also more economically sigpniti than those in the

remaining two subsamples.

As a robustness check, Table 4.8 presents evidehea the sample is
dependently sorted by the net payout ratio andlépgeciation charge ratio as the
primary and the secondary sorting criteria respelsti Similar patterns to the
results in Table 4.7 are observed. The returnsh&o long-short portfolios are
statistically and economically significant only whéirms are in the subsample
with extreme inflexibility. When both criteria alending, the return to the long-
short portfolio is 0.75% per month. When none @athis binding, it is 0.60% per
month. The magnitude of the returns in these twiceee subsamples is close to
the magnitude of the corresponding returns inweeextreme subsamples in Table
4.7. The evidence suggests that hypothésjs is accepted in the case both
investment irreversibility and financial constraittre high, and rejected when both

of them are low.

[Insert Table 4.8 about here]
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Discussion

Overall, the evidence in this section supports lzotisk based explanation
based on Wu et al. (2010) and a mispricing explanabased on Polk and
Sapienza (2009). The explanation based on Wu €R@l0) would predict the
accruals premium to be more pronounced among fivitis high inflexibility, i.e.
high investment irreversibility and high financiednstraints. This is because the
high inflexibility would prevent firms from investy / disinvesting to respond to
the aggregate shocks. Consequently, the differengsks and returns between the

stocks with high and low accruals is reinforced.

A mispricing explanation based on Polk and Sapie(2209) would
predict the accruals premium to be more pronourgemng firms with low
inflexibility, i.e. low investment irreversibilitand low financial constraints. This is
because the low inflexibility would make managefsowervalued firms less
hesitant in investing to cater for investor sentitnend prolong the overvaluation

of stocks with high accruals.

Independently, financial constraints appear to dlated to a risk-based
explanation based on Wu et al. (2010) and invedtinezversibility, a mispricing
one based on Polk and Sapienza (2009). Collectivbly former explanation is
supported in the subsample when both the inflegtititeria are binding, whereas
the latter explanation is supported when none efctiiteria is binding. Hence, the
mispricing and risk based explanations appear texist The evidence is
consistent with the existing studies, including Ki2008), Ng (2003) or Wu et al.
(2010), where a risk based explanation cannot cetelyl explain the accruals

premium.
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One caveat to the results in this section is thatreturns to the deciles
sorted by the accruals ratio in the subsamplesaldfallow a strict monotonic
pattern. A possible reason is that both the investrhased explanations might be
more relevant to a brick-and-mortar industry whexecruals reflect more
information on firms’ investments. The industry éévanalysis is presented in
section 4.5.2.3 (p. 257) below. Furthermore, gitlesit firms’ investments vary
over time, the following section examines the tivaeying pattern of the accruals

premium and its relationship with the inflexibililgeasures.

4.5.2.2. The Time Varying Pattern of the Accruals RRmium

HypothesisH, ; predicts that the accruals premium would systerabyi
vary over time. In Table 4.4, the return to thegiamort portfolio in the overall
sample is regressed against the UP and DOWN dunarngbles. The UP and
DOWN coefficients from the regression show that alverage return to the long-
short portfolio is 0.67% per month during econooqturns, and 0.36% per month
during downturns. Hence there is some evidencelieaticcruals premium is more
pronounced during economic upturns than during domas. However, when
regressing the return to the long-short portfotaiast the UP dummy variable and
a constant, the constant coefficient is not staéily significant. This evidence
suggests that the difference between the retutheédong-short portfolio during

economic upturns versus downturns is not reliable.

Independent effects of investment irreversibilitgdinancial constraints

This section reports the impact of investment ersibility and financial
constraints independently on the cyclical pattefrthe accruals premium. This

chapter hypothesises that if the accruals premiwm be explained by an
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explanation based on Wu et al. (2010), the cycliattern would be more
pronounced among firms with high investment irrsildlity (H,3). Alternatively,
if it can be explained by an explanation based olk Bnd Sapienza (2009), it

would be more pronounced among firms with low itnent irreversibility.

Section 4.5.2.1 (p. 246) suggests that the accrouamium shows the
mispricing characteristic in the relationship wittvestment irreversibility. Hence
one could expect that the cyclical pattern is mpmrenounced in the subsample
with low investment irreversibility. On the otheard, the accruals premium shows
the risk based characteristic in the relationshtp financial constraints. Hence the
cyclical pattern is expected to be more pronourioethe subsample with high

financial constraints.

Table 4.5 presents the time varying pattern ofréterns to the long-short
portfolios in the subsamples with different levelk investment irreversibility.
Among the stocks with high investment irreversipjliduring economic upturns,
the return to the long-short portfolio is 0.44% papnth and is statistically
significant. During downturns, it is only 0.12% peronth and is statistically
insignificant. The gap in the return to the longughportfolio during economic
upturns versus downturns is 0.32% per month; howetlds difference is

statistically insignificant.

A similar pattern is also observed among the stodkls low investment
irreversibility. During economic upturns, the retuio the long-short portfolio is
0.84% per month and is statistically significantridg downturns it is only 0.39%
per month and is statistically insignificant. Thapgof 0.45% per month during

economic upturns versus during downturns is higian the corresponding gap in
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the subsample with high investment irreversibilldjowever it is also statistically
insignificant. Furthermore, of the statisticallygsificant returns to the long-short
portfolios during economic upturns in the two subgkes, the one in the low
investment irreversibility subsample is nearly wmvithat in the high investment
irreversibility subsample. Overall, there is somédence that the accruals
premium is cyclical, stronger during economic upsurand weaker during
downturns, in both the subsample with high andilovestment irreversibility. The
cyclical pattern appears to be more pronounced ha tow investment
irreversibility subsample. However the evidencen® statistically significant.

HypothesidH, ; is accepted among firms with low investment irrsitglity.

The cyclical pattern of the returns to the longssiportfolios in high and
low financial constraints is presented in Table. 406the subsample with high
financial constraints, the return to the long-shpanttfolio during economic upturns
is 0.84% per month, and is statistically significaburing downturns, it is only
0.23% per month and is insignificant. The gap ia thturn between economic
upturns and downturns is 0.61% per month and 8eaily insignificant. In the
subsample with low financial constraints, althouble return to the long-short
portfolio is higher during economic upturns thanridg downturns, it is
statistically and economically insignificant in bostates. The gap in the return
between economic upturns and downturns is alsdststatly and economically
insignificant. Overall, there is some tendency thataccruals premium is cyclical
in the subsample with high financial constraintewdver, similar to the evidence
in the subsamples by investment irreversibilitye tevidence in here is also
statistically insignificant. Hypothesisl, s is accepted among firms with high

financial constraints.
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Collective effect of investment irreversibility afidancial constraints

Section 4.5.2.1 (p. 246) shows that the returnhdédong-short portfolios
are economically and statistically significant whaath investment irreversibility
and financial constraints are (a) binding or (b)n4#hinding. The former is
consistent with an explanation based on Wu et 281Q) whereas the latter is
consistent with an explanation based on Polk argleSaa (2009). Hence, one

would expect the cyclicality of the accruals premiin these extreme subsamples.

Table 4.7 presents the time varying pattern ofréterns to the long-short
portfolios in the subsamples of firms dependentigrtesi by investment
irreversibility as the primary criterion and finaacconstraints as the secondary
criterion. In the subsample of firms with high ist®ent irreversibility — high
financial constraints, the return to the long-shmanttfolio during economic upturns
is 1.24% per month and statistically significartisl only 0.09% per month and

insignificant during downturns.

The return to the long-short portfolio in the subpée of firms with low
investment irreversibility — low financial consinés exhibits a similar pattern. The
return is 1.06% per month and statistically siguifit during economic upturns, but
only 0.46% per month and insignificant during downs. The gap in the return
during economic upturns versus downturns in thibsample is statistically
insignificant. In the remaining two subsamples wehemly one inflexibility
criterion is binding, the returns to the long-shpottfolio are mostly statistically

and economically insignificant.

Table 4.8 provides the robustness test for thelteeBuTable 4.7. Stocks

are dependently sorted into subsamples by finarmmaktraints as the primary
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criterion and investment irreversibility as the @edary criterion. The results
mirror those from Table 4.7. The return to the lshgrt portfolio during economic
upturns in the subsample with high financial casts — high investment
irreversibility is 1.29% per month and statistigadignificant. It is only 0.06% per
month and insignificant during downturns. The gaghie return to the long-short
portfolio between economic upturns versus downtureisalso statistically

significant.

The return pattern in the subsample of firms witlv financial constraints
— low investment irreversibility is less cyclicahan in the corresponding
subsample in Table 4.7. The return to the longtsportfolio during economic
upturns is weakly significant. None of the retutmshe long-short portfolios in the
remaining subsamples with one binding inflexibiligpndition is statistically
significant. The evidence suggests that hypothégiss accepted in the subsample
of firms with both binding and non-binding investmérreversibility and financial

constraints.

Discussion

When both investment irreversibility and finanaiahstraints are binding,
the return to the long-short portfolio is statiatig and economically significant
during economic upturns, whereas it is insignificdmring downturns. The gap in
the return during economic upturns versus downtuiisalso statistically
significant. At the other end of the inflexibilitgpectrum when none of the
inflexibility measures is binding, there is somealevidence of a cyclical pattern
of the return to the long-short portfolio. The metwduring economic upturns is

positive and significant, while smaller and insfggant during downturns.
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However, the gap in the return between economiaroptand downturns is

statistically insignificant.

Overall, the evidence in this section lends stramgport to hypothesid, 3
when both investment irreversibility and financ@nstraints are binding. The
combination of both investment irreversibility afiilancial constraints means that
during downturns, firms tend to cut working capitalestments to below the
optimal level when responding to the changing distorate, as fixed capital
investment is difficult to reverse (Caggese, 20(&tpcks with low accruals are
therefore less rewarded, hence the weakening reétuthe long-short portfolio
during downturns. The evidence support an investrhased explanation for the
accruals premium based on Wu et al. (2010). Hysidhdy 5 only receives weak
support when none of the inflexibility conditions binding. Therefore, there is
only weak evidence that the accruals premium is tdumanagers of overvalued
firms investing to prolong the overvaluation alahg lines of Polk and Sapienza
(2009). When only one inflexibility measure is inggd the results also weakly
support hypothesid, ;. The supporting evidence among firms with low stweent
irreversibility lends support to the explanatiorséa on Polk and Sapienza (2009).
In addition, the supporting evidence among firmghwiigh financial constraints

lends support to an explanation based on Wu €2@1.0).

The time varying characteristic analysed in thistiea is consistent with
the evidence in Wu et al. (2010) that the accrpedsnium can be predicted using
the variance risk premium, and to a lesser exteihg the widely used variables
(i.e. the term spread, default spread and a deivaftf the Treasury bill rate). Ali

and Gurun (2009), Gerard et al. (2009), and Liarat Petrovits (2009) find that
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the accruals premium varies with investor sentim&ht analysis in this section
brings together the time varying characteristithef accruals premium from both a
risk based and a mispricing perspective. The redudive some implications to
practitioners who attempt to deploy the accrualselarading strategy. Imposing
both the inflexibility conditions on the sample atithing the strategy can
considerably improve the performance. Wrong timimig the other hand, can cost
investors dearly as the accruals based tradintegirayenerates a return close to

zero during downturns.

4.5.2.3. The Accruals Premium in Different Industres

The hypotheses in this chapter are built aroundrefegionship between
the impacts of firms’ investment and financing doamists on the returns to the
accruals based trading strategy. The relationshghtwary across the industries as
firms in different industries tend to face consitaiin their investment and
financing environment to different extents. Thictgen provides evidence for
hypothesidH, 4 that the patterns of the accruals premium obseseefdr are more
pronounced in the manufacturing industry in whichn$’ investments in fixed and

working capital plays a more crucial role than thay industries.

Table 4.9 reports the return to the portfolios exbrby the accruals ratio
and to the long-short portfolios in different intiss. Firms are classified into
industries using the one-digit SIC industries (ftetailed information on the
industries, refer to Appendix 4.1, p. 272). Theune$ to the long-short portfolios

are positive and statistically significant only time two manufacturing industries
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(SIC codes no. 2 and 3). In the other industriés fiton-existent. The evidence is
consistent with the perspective that investmentdixad capital and working
capital are related to the accruals premium, giben they are likely to affect the

manufacturing industries more than the other irrisst

[Insert Table 4.9 about here]

Furthermore, the result supplements the findingg&hang (2007) that the
accruals premium increases monotonically with tlwadance between the
accruals and the employment growth at two-digit Bidustry level. In the sample
examined in this chapter, the accruals premiumoidy statistically and
economically significant among firms in the mantfiaing industries, which
according to Zhang (2007) belong to the highesagance group. Along the lines
of Zhang (2007), accruals in the manufacturing $irmeflect investments in
working capital and are more likely to reflect infaation about firms’ investments
than accruals in the other industries. Hencelikédy that the accruals premium is
affected by the factors that affect firms’ investise including investment

irreversibility and financial constraints.

The accruals premium in different industries in shsamples of firms by
investment irreversibility is reported in Table @.1n both panels, the returns to
the long-short portfolios are statistically sigo#int only in the manufacturing
industries, consistent with the evidence in Tab® Burthermore, the returns to the

long-short portfolios in these two manufacturingustries are higher among firms

° One exception is industry group 7, i.e. persomabises, in which the return to the
accruals based trading strategy is weakly sigmifict 0.43% per month. However, the
returns of the accrual quintiles are not close t@notonic pattern but considerably

fluctuate.
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with low investment irreversibility in panel B thaamong firms with high

investment irreversibility in panel A (0.66% per mio and 0.93% per month,
compared with 0.34% per month and 0.39% per mofithg. pattern observed in
the overall sample reported in Table 4.5 and aedlya section 4.5.2.1 (p. 246)

therefore also concentrates in the manufacturidgstries.

[Insert Table 4.10 about here]

Table 4.11 shows that the pattern of the retuwsrtke long-short portfolios
in the subsamples of firms by financial constrairgported in Table 4.6 and
analysed in section 4.5.2.1 (p. 246) concentrateshé heavy manufacturing
industry (SIC code no.3). In the subsample withthHigancial constraints (panel
A), the only statistically significant return toethlong-short portfolio is 0.92% per
month in the heavy industry. In the subsample Vaith financial constraints (panel
B), the returns are mostly statistically insigréfict’. The pattern observed in Table
4.6 that the return to the long-short portfoliohigher among firms with high
financial constraints than that among firms withvIdinancial constraints also
appears to concentrate on the heavy manufacturthgsiry. While it is 0.92% per
month and significant in the subsample with higtaficial constraints (panel A), it
is 0.18% per month and insignificant in the subdamwith low financial

constraints (panel B).

[Insert Table 4.11 about here]

" The only exception is the light manufacturing istiy (SIC code no. 2), with the weakly

significant return of 0.28% per month.
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The patterns of the returns to the long-shortfplios in the subsamples
where both the investment and the financing inBiity are binding / non-binding,
observed in Tables 4.7 and 4.8 and analysed inogedt5.2.1 (p. 246) also
concentrate on the heavy manufacturing industripoltn Tables 4.12 and 4.13, the
returns to the long-short portfolios in this indystare the only statistically

significant ones among those in all of the indestri
[Insert Table 4.12 about here]
[Insert Table 4.13 about here]

Finally, the time varying patterns of the returaghe long-short portfolios
in the sample and subsamples by different infldéikjineasures are mirrored in the
manufacturing industries. In Table 4.9, the gaptha return during economic
upturns versus downturns in the overall sampleositive and significant only in
the light manufacturing industry. Only the retuthging economic upturns of the

two manufacturing industries are positive and gigant.

In Table 4.10, the cyclicality appears to be marmenpunced in the low
investment irreversibility subsample for the two mugacturing industri€é
However, none of the gaps is statistically sigaific The returns during economic
upturns in the two manufacturing industries areo alke only positive and

significant ones. In Table 4.11, the cyclicalitynigre pronounced in the subsample

*8 The return is 1.10% per month during economic mqswersus 0.11% per month during
downturns for the light industry and 1.05% per nhoduring economic upturns versus
0.78% per month during downturns for the heavy &tduin the low investment

irreversibility subsample.
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with high financial constraints for the heavy intty® (1.31% per month during
economic upturns versus 0.44% per month during tlavwe, and the gap is
statistically significant). The return during ecamo upturns in the heavy industry
is also the most economically significant and statally significant® in the

subsample with high financial constraints.

Lastly, in Tables 4.12 and 4.13, the return toltimg-short portfolio of the
heavy industry appears to be cyclical in the ex¢ranflexibility subsamples.
However, none of the gaps in the return during enoa upturns versus downturns
is statistically significant. The heavy indu$tris also the only industry that has the
significant returns to the long-short portfoliostto economically and statistically,

during economic upturns.

Overall, the evidence supports hypothebig, and suggests that the
evidence to support both (a) an explanation based/o et al. (2010), and (b) an
explanation based on Polk and Sapienza (2009) miexbén sections 4.5.2.1 (p.
246) and 4.5.2.2 (p. 251) concentrate on the maturiag industries. According to
Zhang (2007), the accruals of the manufacturingustries reflect more

information on firms’ investments than those of diber industries. Therefore the

% For the light industry, although the gap in théures during economic upturns and
downturns is significant in the subsample with Ifimancial constraints, its magnitude
approximates that in the subsample with high fif@reonstraints.

% The return during economic upturns of the lighdistry in the subsample with high
financial constraints is also weakly statisticadlignificant; however the returns to the
portfolios sorted by the accruals ratio do notdalla monotonic pattern.

®1 The returns of the light industry also show thelical pattern, although none of them is

statistically significant.
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evidence reinforces the investment based explamgtihether risk based or

mispricing, in explaining the accruals premium.

4.5.3. The Accruals Premium — Risk based vs. Misprg explanations

The evidence so far lends support to both thebésded explanation based
on Wu et al. (2010) and the mispricing explanatiased on Polk and Sapienza
(2009), both of which relate the accruals premiwnfitms’ investments. This
section examines whether the cross section ofehens to stocks of firms with
low and high accruals can be explained by the biaked explanation or the
mispricing explanation. If the risk based explamatbased on Wu et al. (2010)
alone can explain the accruals premium, it woulstkglained by an asset pricing
model that incorporates the relevant fundamentaitofa, including firms’
investment irreversibility and their financial coragnts, and the business cycle

state (hypothesid,s).

Scenario 3 in Table 4.14 adjusts returns for rigksg the conditional
Fama and French model in which the betas are d¢ondd on the financial
constraints variable (the net payout ratio). Innsc® 4, the betas are conditioned
on the investments irreversibility variable (thgpdeeiation charge ratio). The time

series regressions in stage one are describeduatieq 4.2 (p. 238) with the

constrainiB; 5 = B;,¢ =0. The risk adjusted returns are regressed agdiest t
firm level variables as described in equation $.3238). The accruals coefficients
in both scenarios of -0.81 and -0.99 are significdhus suggesting that the
accruals ratio negatively predicts stock returnse Bvidence suggests that the

accruals premium exists even when accounting $isriising the Fama and French
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model supplemented with the information about firfisancial constraints or

investment irreversibility.
[Insert Table 4.14 about here]

In scenario 5, returns are adjusted for risks utiegconditional Fama and
French model in which the betas are conditionedhenbusiness cycle variable.

The time series regressions in stage one are Hedcm equation 4.2 with the

constrain;[z’j 2 :,[)’j 4t =0. The risk adjusted returns are regressed agdiest t

firm level variables as described in equation #1¥ accruals coefficient of -1.14
remains significant, suggesting that the accruato rcontinues to negatively
predict stock returns. The accruals premium coesnio exist when returns are
adjusted for risks using the Fama and French maedgplemented with the

business cycle information.

In scenarios 6, 7 and 8, the Fama and French n®dehditioned on both
the business cycle and the firm level variablegancial constraints, investment
irreversibility, and both, respectively. The stagee regression is described by
equation 4.2 in its full version. The accruals fiogfnts of -0.97, -1.18, and -1.02
respectively, are significant. The evidence suggtstt the accruals ratio continues
to negatively predict stock returns, and henceattaruals premium continues to
exist. The Fama and French model used to adjustnsefor risks includes all the
information identified as relevant. The persisterafe the accruals premium

suggests that a risk based mechanism might nailbly sesponsible for it.

Both the risk based and mispricing explanationstlieraccruals premium

in this chapter predict that the premium should rbere pronounced during
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economic upturns than during downturns. Scenates® if the accruals premium
exists after removing the cyclical component otkteturns. Returns are adjusted
for the cyclical pattern using the four widely usediables, being the term spread,
the default spread, the aggregate dividend vyieid, the short term Treasury bill
raté”>. The raw individual stock returns are adjusted thoe cyclicality in the
following OLS time series regression:

RtSO

Def ,
Term ,

Dy .

Rjt :aj"'[yj,l Vi Vis yj,4]>< t e (4.8

in which R¥is the 30 day T bill rate in % at timeDef, is the default spread in %
between the returns of U.S. corporate bonds ratéd Bnd AAA, at time t.

Termis the term spread in % between the returns ofeld Yreasury bonds and 1
year Treasury bondsDy,is the dividend yield of the stocks listed in NYSE,

AMEX, and NASDAQ, calculated a00x € where Idy is the natural log of the
imputed dividend yield taken from Jacob Boudouldesa for the paper Boudoukh
et al. (2007). In Boudoukh’s datlly is the natural log of the imputed dividend
yield calculated from value weighted returns, idohg and excluding

distributions, for NYSE, AMEX, and NASDAQ, takerofn CRSP.

The part of returns unexplained by the four bussneycle variables from
equation 4.8 is measured as the sum of the conatehthe residual terms. It is

used as the dependent variable in the cross secti®bS regression 4.3. The

62 Examples of studies using these variables to exartfie cyclical behaviour of asset
pricing anomalies are Petkova and Zhang (2005)Ghatdia and Shivakuma (2002) on the

value anomaly and the momentum anomaly respectively
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regression tests whether the accruals ratio cosdirto predict returns, or the
accruals anomaly exists, after the returns arestatjufor cyclicality. The accruals
coefficient becomes statistically insignificant kithe t-statistic of 0.20. Its
magnitude is only about 25% of that in other sdesaiHence, there is no longer a
trace of the return predictability of the accruedio. The evidence confirms the

cyclicality of the accruals premium documentedasari this chapter.

To summarise, the accruals ratio continues to prediturns, or the
accruals premium continues to exist, when returasadjusted for risks using the
Fama and French model, unconditional or conditi@mathe firm level variables
and the business cycle variable. This evidence esiggthat a risk based
explanation might not be the responsible sole fafdo the accruals premium.
HypothesisH, s is therefore rejected. This finding is also cotesis with the
existing literature that several asset pricing n®aan only partially explain the
accruals premium. This chapter argues that thaoayity of the accruals premium
results from both the risk based explanation basedVu et al. (2010) and the
mispricing explanation based on Polk and Sapie2f®9). Therefore, that the
accruals ratio ceases to predict stock returns wéeaving their cyclicality might

be evident for both of these explanations.

4.6. Conclusions

This chapter examines the impact of firms’ invesitaen the profitability
of the accruals based trading strategy. Consistéht the literature, this chapter
finds that the accruals based trading strategyatable in the sample examined.

The chapter reports a raw accruals premium of 0.pdfgnonth.
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The literature documents the connection betweenattoeuals premium
and firms’ investments. This chapter extends tigedture by examining the impact
of the firm level forces that prohibit firms fromuvesting at the optimal level on the
accruals premium. The analysis is taken from threpeetive that firms’ accruals
reflect their investments in working capital, ag@ested by Fairfield et al. (2003),

Zhang (2007), and Wu et al. (2010).

This chapter finds that the accruals premium isammonounced among
firms with high financial constraints or low investnt irreversibility. The former
is consistent with an explanation based on Wu .ef2810) in which, due to the
limited financial resources, firms have less fldiip in investing at the optimal
level. The latter is consistent with an explanatmased on Polk and Sapienza
(2009) in which the management of overvalued firm&sts to cater for investor

sentiment and prolong the overvaluation.

Furthermore, both investment irreversibility andhafiicial constraints
reflect financial inflexibility and may reinforceng¢ impact of each other. This
chapter finds that the accruals premium is moshquaced at the two extremes of
the inflexibility spectrum. The evidence at thethignd of the spectrum supports
the explanation based on Wu et al. (2010), whetieavidence at the low end

supports the explanation based on Polk and Sap{g028).

This chapter finds some weak evidence that theuatpremium is more
pronounced during economic upturns among firms witlw investment
irreversibility or high financial constraints. Whetaking into account both
inflexibility measures, the evidence is strong foms at the high end of the

inflexibility spectrum, supporting the explanatibased on Wu et al. (2010). The
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evidence at the low end, which would support thelaation based on Polk and

Sapienza (2009), is weak.

This chapter also finds that the patterns in thHatimmship between the
inflexibility measures and the accruals premiumfao are concentrated in the
manufacturing industries, especially the heavy @igu According to Zhang
(2007), the accruals of the manufacturing industreflect more information on
firms’ investments than those of the other indestriThis evidence reinforces the

perspective that the accruals premium is relatdilrts’ investments.

Finally, when returns are adjusted for risks using Fama and French
model, both unconditional and conditional on thesibess cycle and the
inflexibility measures, the accruals ratio contiaue predict stock returns. This
relationship is evident for the profitability of@haccruals based trading strategy.
Hence, the risk-return relationship might not bkelyaresponsible for the accruals
premium. When isolating the cyclicality in stockuens, the accruals ratio ceases
to predict stock returns, or the accruals premiwwmpletely disappears. Any
explanation for the accruals premium should theesfoe able to explain its

cyclical nature.

Implications

The findings in this chapter have several implmagi This chapter reports
that a risk-return relationship cannot fully explaihe pattern of the accruals
premium. Hence, future stock returns can be prediasing the accruals ratio even
when accounting for risks. Several patterns of #oeruals premium can be
explained by the management’s behaviour, i.e. icgtdor investor sentiment by

means of investing (Polk and Sapienza, 2009). & l#mguage of the market
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efficiency literature, the market is not fully efient with regards to the information
about the accruals ratio. Furthermore, the prdfitalof the accruals based trading
strategy is affected by firms’ investment irrevbily and their financial

constraints. It generally suggests that the unaedatg of corporate finance can

help extend the understanding of the securitie«ketsr

Finally, investors would benefit from the findinigsthis chapter. Imposing
both investment and financing inflexibility conditis on the sample and correctly
timing the strategy can considerably improve thégomance of the accruals based
trading strategy. Investors seeking to deploy stimtegy would benefit from
pursuing it among firms that are either highly éxible or highly flexible in
investment and financing. They also benefit fromsping the strategy during
economic upturns among firms that are highly irilex Wrong timing, on the
other hand, can cost investors dearly as the dsch#sed trading strategy can

generate a return close to zero.
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Appendix 4.1: One Digit SIC Industry Classification

SIC code | Industry name Example

0 Agriculture, forestry, fisherieg  Crops, livestoéikhing, hunting, trapping

1 Mining & construction Coal mining, building consttion

2 Light manufacturing industry |  Textile, food, papeanufacturing

3 Heavy manufacturing industry  Leather, metal, Btdal machineries

4 Transportation, Railroad, passenger transportation,
communication & utilities warehousing, communication, electric, gas

5 Wholesale and retail trades Wholesale of durablesn-durables, food

stores, automotive dealers

6 Financial services Banks, security brokers /aefsal

7 Personal services Hotels, amusement and reanesgigices

8 Business services Legal, engineering, accoustgngces

9 Public administration Legislative government,igs| justice
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Table 4.1: Summary of Hypotheses

The hypotheses examined in chapter 4 are summdreded:

WZZ P&S
Hs1 Accept Accept
Hj o Accept Reject
Has Accept Accept
Hj 4 Accept Reject
Has Accept Reject

WZZ represents the explanation that the accruadmipm is due to an
investment based factor along the lines of Wu e(2010). P&S represents the
explanation that the accruals premium is due to agers investing to cater
investor sentiment, or the catering theory, aldmg lines of Polk and Sapienza
(2009).
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Table 4.2: Construction of Key Variables
The key variables used in chapter 4 are constragddllows:

A. Key variables in portfolio sorting

Key variables Construction

Accruals ratio The total accruals used in SloarB@)9measured as changes in
non-cash current assets minus changes in currabilities
(excluding short term debts and tax payable) aruteddation,
scaled by average total assets (described in equatl, p. 238).

Depreciation  charge The ratio of depreciation expense during the year the

ratio beginning of the year net fixed assets.
Net payout ratio Dividends plus repurchases mih&esissuance, scaled by the
net incomes.

B. Key variables in the regression of the AvramawaChordia (2006) framework

The construction of these variables is describe®anel B of Table 2.2 (p.
103).
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Table 4.3: Sample Description

Table 4.3 presents some descriptive statistiche@fsample of non-financial, non-
utilities firms listed in the three main U.S. exoggas (NYSE, AMEX, and NASDAQ)
during the period from 1972 to 2006. Only stockshvavailable information to calculate
the accrual ratio, the net payout ratio and theat@ation charge ratio in December of the
previous year are considered. The firm-month ola&ms with a stock price below $5 or

the market value falling within the smallest NY SEesdecile are excluded.

Mean Median Standard deviation
A — Key variables in portfolio sorting
Returns (%) 1.37 0.82 10.56
Accruals ratio -2.28 -2.96 8.35
Depreciation charge ratio 35.09 15.75 571.53
Net payout ratio 4.40 18.25 1,133.21
Correlation
Accruals & Dep. Charge 0.008
p-value 0%
Accruals & Net payout -0.027
p-value 0%
Dep. Charge & Net payout -0.001
p-value 72%
B — Key variables in regressions
Market capitalisation ($ billion) 3.00 0.54 9.45
Book-to-Market ratio 0.76 0.66 0.51
Cumulative returns, months 2 to 3 (%) 2.67 1.94 233.
Cumulative returns, months 4 to 6 (%) 3.95 2.85 296.
Cumulative returns, months 7 to 12 (%) 8.18 5.74 284
Turnover, NYSE and AMEX (%) 16.04 11.30 16.06
Turnover, NASDAQ (%) 6.86 5.30 6.00

A. Key variables in portfolio sorting

Panel A reports the statistics for the key variahlsed in the portfolio sorting
methodology. Returns measure the average monthtk seturns. The construction of the
other variables is described in Panel A of Tablz Ranel A also reports the correlation
coefficients among these variables, and the twtedap-value to test whether the

correlation coefficients are different from zero.
B. Key variables in the regression of the AvramawaChordia (2006) framework

Panel B describes the statistics for the variablesd in the regression of the

Avramov and Chordia (2006) asset pricing framewditke sample is further constrained in
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that there should be data on stock returns, mardeitalisation, and the Book-to-Market
ratio in the current year and in the 36 monthsrpigocthe current month. The construction

of the variables is described in Panel B of Tabk 2
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Table 4.4: Returns to the Accruals based Trading $ategy

Table 4.4 presents the returns to the equally wethportfolios of stocks sorted
by the value of the accruals ratio as of Blecember of year t-1 in ascending order. Ten
portfolios with equal numbers of stocks are comdoaed positions (long and short) are
taken at the beginning of July of year t and heidl June of year t+1. L-H represents the
return to the portfolio that goes long in the swekith low accruals (i.e. the portfolio with
the lowest ranking in the accruals ratio) and shothe stocks with high accruals (i.e. the

portfolio with the highest ranking in the accruedtio).

The table presents the returns to the accrualsiliesging strategy across the time
horizon and during economic upturns and downtufire sample includes non-financial,
non-utilities firms listed in the three main U.Schanges (NYSE, AMEX, and NASDAQ)
during the period from 1972 to 2006. Only stockshvavailable information to calculate
the accrual ratio, the net payout ratio and therel@ation charge ratio in December the
previous year are considered. The firm-month ola&ms with a stock price below $5 or

the market value falling within the smallest NY SEesdecile are excluded.

All Upturn Downturn
Low 1.56 1.20 2.03
5.08 3.19 3.94
2 1.50 1.21 1.88
5.60 3.71 4.31
3 1.47 1.12 191
5.63 3.62 4.33
4 1.45 1.15 1.83
5.65 3.74 4.28
5 1.38 1.01 1.84
5.28 3.24 4.17
6 1.46 1.12 1.89
5.49 3.51 4.08
7 1.33 1.01 1.76
5.03 3.03 4.01
8 1.28 0.94 1.71
4.62 2.72 3.61
9 1.27 0.84 1.81
4.16 241 3.66
High 1.03 0.53 1.67
2.89 1.20 2.78
L-H 0.54 0.67 0.36
4.29 3.99 1.92
*k%k *k%k *%

Up-Down

t 1.27

p 0.20
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The construction of the accruals ratio is describedable 4.2. To classify the
time horizon into economic upturns and downturtés thapter uses the Chicago Fed
National Activity Index, a weighted average of 8%iséng monthly national economic
indicators with the mean of zero and the standardation of one. A positive index
indicates that growth is above the trend, and atiegyindex indicates that growth is below
the trend. Therefore we assign positive index mnemic upturns and negative index to
downturns. The dummy variable UP is assigned ttaevaf 1 if the index is positive, and
zero otherwise. The dummy variable DOWN is assigtied value of 1 if the index is

negative, and zero otherwise.

This chapter measures the return to the long-sportfolio during economic
upturns and downturns by regressing it againstiAeand DOWN dummy variables. The
coefficient attached to the UP (DOWN) variable githe average returns to the accruals
based trading strategy during economic upturns (daormus). The return is then regressed
against the UP dummy variable and a constant. dkéicient attached to the UP dummy
variable measures the difference between the retrthe long-short portfolio during

economic upturns versus downturns.

The lines in bold are the portfolio returns, aneé fines not in bold are the
associated two tailed t-statistics to test whethey are different from zero. The table also
reports the two tailed t-statistic and p-value ésttwhether the return to the long-short
portfolio is different during upturns vs. downturn§he t-statistics are corrected for
autocorrelation and heteroskedasticity following Mewey and West (1987) method. *, **

and *** denote the statistical significance levefsl0%, 5% and 1% respectively.
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Table 4.5: Investment Irreversibility and the Accruals based Trading Strategy

Table 4.5 presents the returns to the accrualgltiesding strategy across the time
horizon and during economic upturns and downtumnthé subsamples with high versus
low investment irreversibility (IIR). The samplecindes non-financial, non-utilities firms
listed in the three main U.S. exchanges (NYSE, AMBXd NASDAQ) during the period
from 1972 to 2006. Only stocks with available imf@tion to calculate the accrual ratio, the
net payout ratio and the depreciation charge ratiDecember of the previous year are
considered. The firm-month observations with alstméce below $5 or the market value

falling within the smallest NYSE size decile arelexed.

High IIR Low IIR

All Up Down All Up Down
Low 1.45 1.13 1.85 1.69 1.29 2.22

5.25 3.38 3.90 4.56 2.83 3.51
2 1.41 1.07 1.86 1.59 1.22 2.07

5.73 3.50 4.35 4.55 2.96 3.64
3 1.44 1.06 1.92 1.62 1.29 2.04

5.59 3.45 4.21 4.85 3.25 3.63
4 1.35 1.03 1.75 1.45 1.19 1.80

5.36 3.38 4.25 4.39 3.06 3.31
5 1.30 0.95 1.75 151 1.11 2.04

5.26 3.15 4.32 4.45 2.67 3.73
6 1.44 1.11 1.87 1.49 1.13 1.94

5.59 3.63 4.13 431 2.68 3.29
7 1.40 1.06 1.83 1.35 1.03 1.77

5.36 3.40 4.04 3.86 231 3.15
8 1.17 0.82 1.61 1.17 0.69 1.78

4.63 2.66 3.69 3.25 1.62 3.14
9 1.30 0.90 1.81 1.12 0.68 1.69

4.98 2.67 4.12 3.05 1.59 2.78
High 1.15 0.69 1.74 1.05 0.44 1.83

3.76 1.79 3.33 2.48 0.83 2.65
L-H 0.30 0.44 0.12 0.65 0.84 0.39

1.96 2.32 0.46 3.28 2.95 1.29

*%* *%* *k*k *kk

Up-Down Up-Down
t 1.07 t 1.06
p 0.29 p 0.29

The construction of the depreciation charge ratie proxy for investment
irreversibility (lIR) is described in Table 4.2.rfFis having the depreciation charge ratio in
the bottom 30% are included in the subsample wigih nvestment irreversibility. Firms
having the depreciation charge ratio in the top Z0&included in the subsample with low

investment irreversibility. Table 4.4 describes purtfolio formation, the construction of
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the UP and DOWN dummy variables, and the procetuestimate the average return to

the long-short portfolio during economic upturns! @ownturns.

The lines in bold are the portfolio returns, wherdee lines that are not in bold are
the associated two tailed t-statistics to test hdnethey are different from zero. The table
also reports the two tailed t-statistic and p-vatueest whether the returns to the long-short
portfolios in the subsamples by investment irrefbodis/ are different during upturns vs.
downturns. The t-statistics are corrected for awmt@tation and heteroskedasticity
following the Newey and West (1987) method. *, *hda*** denote the statistical

significance levels of 10%, 5% and 1% respectively.

277



Table 4.6: Financial Constraints and the Accruals bsed Trading Strategy

Table 4.6 presents the returns to the accrualgltiesding strategy across the time
horizon and during economic upturns and downtumnthé subsamples with high versus
low financial constraints (FC). The sample includes-financial, non-utilities firms listed
in the three main U.S. exchanges (NYSE, AMEX, akSBAQ) during the period from
1972 to 2006. Only stocks with available informatio calculate the accrual ratio, the net
payout ratio and the depreciation charge ratio ecddnber of the previous year are
considered. The firm-month observations with alstméce below $5 or the market value

falling within the smallest NYSE size decile arelexed.

High FC Low FC

All Up Down All Up Down
Low 1.38 0.96 1.89 1.50 1.14 1.94

4.14 2.22 3.57 5.20 3.38 3.94
2 1.50 1.10 2.00 1.33 1.03 1.70

4.49 2.71 3.60 5.10 3.33 4.20
3 1.37 1.01 1.82 1.54 1.26 1.90

4.23 2.47 3.26 6.25 4.32 4.44
4 1.40 1.13 1.74 1.35 0.95 1.86

4.26 2.83 3.22 5.62 3.28 4.79
5 1.44 1.15 1.81 1.34 0.94 1.85

4.40 2.78 3.27 5.50 3.11 4.44
6 1.32 1.11 1.58 1.47 1.07 1.96

3.92 2.74 2.94 5.76 3.74 4.46
7 1.40 1.03 1.85 1.35 0.97 1.81

4.01 231 3.45 5.62 3.44 4.28
8 1.11 0.56 1.81 1.23 0.87 1.69

3.05 1.27 3.07 5.04 2.93 4.02
9 1.15 0.66 1.76 1.27 0.84 1.81

3.00 1.49 2.78 4.83 2.67 3.99
High 0.81 0.12 1.66 1.26 0.86 1.76

1.88 0.23 231 4.26 2.39 3.64
L-H 0.57 0.84 0.23 0.24 0.28 0.17

2.70 3.29 0.66 1.62 1.57 0.78

*k% *kk

Up-Down Up-Down
t 1.43 t 0.38
p 0.15 p 0.71

The construction of the net payout ratio, the priogfinancial constraints (FC), is
described in Table 4.2. Firms having the net payatit in the bottom 30% are included in
the subsample with high financial constraints. Bidmaving the net payout ratio in the top
30% are included in the subsample with low finahc@nstraints. Table 4.4 describes the

portfolio formation, the construction of the UP aB®DWN dummy variables, and the
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procedure to estimate the average return to thg-stwort portfolio during economic

upturns and downturns.

The lines in bold are the portfolio returns, wherdee lines that are not in bold are
the associated two tailed t-statistics to test hnethey are different from zero. The table
also reports the two tailed t-statistic and p-vatueest whether the returns to the long-short
portfolios in the subsamples by financial constimiare different during upturns vs.
downturns. The t-statistics are corrected for awt@tation and heteroskedasticity
following the Newey and West (1987) method. *, *hda*** denote the statistical

significance levels of 10%, 5% and 1% respectively.
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Table 4.7: Investment Irreversibility and Financial Constraints and the Accruals based Trading Strateg

High IIR — High FC

High IR — Low FC

Low IIR — HiyFC

Low IIR — Low FC

Low

High

L-H

All
1.56
4.42
1.55
4.93
1.29
4.13
1.56
4.81
1.31
4.13
1.70
5.27
1.63
5.14
1.22
3.70
1.49
4.53
0.83
2.21
0.73
2.82

*kk

Up
1.41
3.39
1.29
2.95
0.95
2.53
1.32
3.23
0.95
2.28
1.33
3.53
1.25
3.03
0.91
2.20
1.08
2.70
0.17
0.35
1.24
4.32

*kk

Down
1.75
2.78
1.88
3.83
1.71
3.24
1.86
3.14
1.77
3.46
2.16
4.15
2.1G
4.14
1.61
2.99
2.0G
4.17
1.65
2.69

0.09
0.22

All
1.26
4.47
1.48
6.16
1.41
5.45
1.34
5.31
1.24
4.84
1.26
4.98
1.29
5.00
1.28
5.02
1.16
4.69
1.39
4.89
-0.13
-0.60

Up
0.90
2.83
1.10
3.95
1.03
3.62
0.77
2.50
0.89
3.10
0.78
2.98
1.10
3.57
0.81
2.85
0.89
2.70
0.96
2.70

-0.06

-0.22

Down
1.71
3.56
1.98
5.21
1.90
4.26
2.08
4.83
1.69
3.88
1.87
4.07
1.54
3.70
1.88
3.96
1.52
3.77
1.94
3.95

-0.23
-0.61

All
1.42
3.35
1.62
3.94
1.66
4.01
1.28
2.98
1.45
3.45
1.40
3.13
1.06
2.46
1.29
2.98
0.91
2.00
1.15
2.28
0.27
0.86

Up
0.87
1.58
1.38
2.85
1.37
2.74
0.80
1.49
1.05
2.01
1.16
2.08
0.52
1.00
0.79
1.68
0.53
0.93
0.24
0.39
0.63
1.71

Down

L8

NN E B NP NP NEB NN WNNE WD

10
.26
.92
79
.01
15
.88
.69
.96
.83
.69
41
.73
.70
.92
.67
.38
99
28
.96

.34

All

052.
5.59
1.24
3.31
1.56
4.21
1.52
4.84
1.72
5.22
1.60
5.00
1.49
4.41
1.15
3.20
1.45
3.84

251
3.34

0.80
2.59

*kk

Up
1.70
3.79
0.85
2.06
1.28
3.00
1.18
3.13
0.99
2.73
1.33
3.38
1.17
2.99
0.71
1.62
1.02
2.55
0.64
1.44

1.06
2.48

*%

Down
2.50
3.85
1.73
2.83
1.92
3.18
1.95
3.85
2.64
4.71
1.95
3.57
1.90
3.25
1.71
2.74
2.00
3.76
2.03
3.26
0.46
1.04
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High IIR- High FC _ High [IR- Low FC  Low IIR- High€ Low IIR-Low FC

Up-Down Up-Down Up-Down Up-Down
t-statistic 2.22 0.36 1.21 0.89
p-value 3% 72% 23% 37%

*k

Table 4.7 presents the returns to the accrualgltiesding strategy across the time
horizon and during economic upturns and downtumshe subsamples by investment
irreversibility (as the primary criterion) and fimgal constraints (as the secondary
criterion). The sample includes non-financial, ndgitities firms listed in the three main
U.S. exchanges (NYSE, AMEX, and NASDAQ) during theriod from 1972 to 2006.
Only stocks with available information to calculdtee accrual ratio, the net payout ratio
and the depreciation charge ratio in December efpfevious year are considered. The
firm-month observations with a stock price belowd#3he market value falling within the

smallest NYSE size decile are excluded.

The construction of the net payout ratio (the prétyfinancial constraints or FC)
and the depreciation charge ratio (the proxy forestment irreversibility or IIR) is
described in Table 4.2. Firms are first sorted by tepreciation charge ratio into the
groups with high (bottom 30%) and low (top 30%)dstment irreversibility. Within each
group, they are further sorted by the net payadin iato the subsamples with high (bottom
30%) and low (top 30%) financial constraints. Ta#lé describes the portfolio formation,
the construction of the UP and DOWN dummy variabdesl the procedure to estimate the

average return to the long-short portfolio duriegromic upturns and downturns.

In the main table, the lines in bold are the pdidfeeturns, whereas the lines that
are not in bold are the associated two tailed tissizs to test whether they are different
from zero. The supplementary table reports the thiled t-statistics and p-values to test
whether the returns to the long-short portfolios tie subsamples by investment
irreversibility and financial constraints are difat during upturns vs. downturns. The t-
statistics are corrected for autocorrelation aneroskedasticity following the Newey and
West (1987) method. *, ** and *** denote the stétial significance levels of 10%, 5%

and 1% respectively.
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Table 4.8: Financial Constraints and Investment Ireversibility and the Accruals based Trading Stratey

High FC — High IIR High FC — Low IIR Low FC — HighR Low FC — Low IIR
All Up Down All Up Down All Up Down All Up Down
Low 1.61 1.34 1.96 1.36 1.01 1.80 1.28 0.96 1.68 851. 1.46 2.34
4.38 3.09 2.77 3.32 1.84 3.02 4.50 3.00 3.46 5.06 3.49 3.59
2 1.45 0.90 2.14 1.50 1.10 2.00 1.33 0.92 1.85 1.39 0.99 1.88
4.09 1.88 3.59 3.51 2.30 2.88 5.52 3.22 4.70 3.81 2.25 3.42
3 1.28 0.95 1.69 1.66 131 2.09 1.47 1.09 1.95 1.35 1.20 1.53
3.84 2.24 3.30 4.01 2.60 3.20 5.84 3.77 4.38 4.06 3.33 2.84
4 1.63 1.38 1.95 1.44 1.08 1.88 1.41 0.96 1.99 1.61 1.25 2.05
4.69 3.27 3.06 3.30 2.04 2.77 5.36 2.90 4.73 5.26 3.48 3.99
5 1.28 0.84 1.83 1.20 0.86 1.62 1.17 0.80 1.63 159 1.18 2.10
3.74 1.94 3.10 2.80 1.70 2.29 4.60 2.68 3.74 499 297 3.78
6 1.38 1.09 1.74 1.44 0.92 2.09 1.34 0.91 1.87 1.12 0.61 1.76
4.19 2.71 3.16 3.22 1.70 2.86 5.39 3.43 4.31 3.39 1.70 3.02
7 1.40 1.15 1.72 1.26 0.61 2.08 1.42 1.19 1.70 156 1.13 2.10
4.40 2.92 3.40 2.77 1.04 2.99 5.66 3.71 4.08 4.67 2.76 3.80
8 1.40 1.00 1.90 1.25 0.71 1.92 1.24 0.69 1.93 1.11 0.69 1.63
4.05 2.12 3.34 2.95 1.50 2.88 4.73 2.19 4.37 3.19 1.65 3.02
9 1.22 0.83 1.70 0.81 0.18 1.60 1.14 0.92 1.41 1.29 081 1.88
3.58 1.94 3.24 1.68 0.29 2.08 471 3.01 3.37 3.58 1.98 3.47
High 0.87 0.05 1.90 1.15 0.46 2.01 141 1.00 1.92 251 0.72 1.92
2.15 0.10 2.57 2.29 0.73 2.55 5.02 2.81 3.83 3.52 1.70 3.22
L-H 0.75 1.29 0.06 0.21 0.56 -0.21 -0.12 -0.03 40.2 | 0.60 0.74 0.41
2.55 4.59 0.12 0.59 1.33 -0.36 -0.58 -0.13 -0.66 | .122 1.95 1.02

*%

*kk

*%
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High FC- High IR High FC- Low IR Low FC- HighR  Low FC-Low IIR

Up-Down Up-Down Up-Down Up-Down
t-statistic 2.18 1.05 0.47 0.55
p-value 3% 29% 64% 58%

*k

Table 4.8 presents the returns to the accrualgltiesding strategy across the time
horizon and during economic upturns and downtumshie subsamples by financial
constraints (as the primary criterion) and investmareversibility (as the secondary
criterion). The sample includes non-financial, nditities firms listed in the three main
U.S. exchanges (NYSE, AMEX, and NASDAQ) during theriod from 1972 to 2006.
Only stocks with available information to calculdtee accrual ratio, the net payout ratio
and the depreciation charge ratio in December efpfevious year are considered. The
firm-month observations with a stock price belowd3he market value falling within the

smallest NYSE size decile are excluded.

The construction of the net payout ratio (the prétyfinancial constraints or FC)
and the depreciation charge ratio (the proxy forestment irreversibility or IIR) is
described in Table 4.2. Firms are first sorted ly met payout ratio into the groups with
high (bottom 30%) and low (top 30%) financial caastts. Within each group, they are
further sorted by the depreciation charge ratio the subsamples with high (bottom 30%)
and low (top 30%) investment irreversibility. Tablet describes the portfolio formation,
the construction of the UP and DOWN dummy variabdesl the procedure to estimate the

average return to the long-short portfolio duriegr@omic upturns and downturns.

In the main table, the lines in bold are the pdidfeeturns, whereas the lines that
are not in bold are the associated two tailed tissizs to test whether they are different
from zero. The supplementary table reports the thiled t-statistics and p-values to test
whether the returns to the long-short portfolioghia subsamples by financial constraints
and investment irreversibility are different duriagturns vs. downturns. The t-statistics are
corrected for autocorrelation and heteroskedagtfoitowing the Newey and West (1987)
method. *, ** and *** denote the statistical sigiifince levels of 10%, 5% and 1%

respectively.
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Table 4.9: Returns to the Accruals based Trading $ategy in Different Industries

1=0 =1 =2 1=3 1=4 1=5 =7 1=8 B
All Up Down All Up Down All Up Down All Up Down Al Up Down All Up Down All Up Down All Up Down All p Down

Low 278 420 420 420 420 420 420 420

0.98 0.81 1.18 149 117 191 155 130 1{87 1.68.37 196 1.25 0.93 16 1.47 0.96 213 184 093.0181.72 1.04 2.58

1.52 0.90 1.33 3.69 210 292 592 440 4122 5.13.48 3.83| 3.68 2.16 2.7 4.96 2.61 386 456 1.89.564 436 231 4.36
2 378 420 420 420 420 420 420 420 8 2

1.37 1.37 1.36 147 1.05 201 140 108 1180 1.36.14 166 1.32 0.89 18 1.38 0.80 213 157 117.092 165 1.13 2.32 -1.01 -6.58 -0.35

2.64 2.01 1.91 3.85 2.07 3.7 6.12 4.05 469 4.62.17 3.36| 4.43 2.33 3.7 4.92 2.16 411 407 255.258 440 253 3.5( -0.58 -1.74 -0.21
3 356 420 420 420 420 420 420 415 2 4

0.42 0.27 0.62 160 121 230 140 0.99 1{93 1.41.15 174 137 1.15 1.6 145 0.93 211 144 118.791 162 0.95 2.51 277 275 2.78

0.95 0.50 0.90 421 257 3.33 6.00 3.72 487 4.83.25 352 495 3.65 3.3 5.20 257 4p5 406 247.218392 151 3.38 239 172 3.26
4 378 420 420 420 420 420 420 420 6 3

131 151 1.06 155 116 204 120 0383 1168 1.22.95 155 141 121 16 1.27 0.66 2p5 165 123.182 117 0.67 1.81 195 -1.88 2.30

2.75 2.79 1.33 429 258 3.30 486 295 3192 4.0257 3.07| 5.10 3.61 3.7 4.34 1.80 406 415 228558314 141 2.89 143 -0.58 2.10
High 414 420 420 420 420 420 420 419 145

1.13 0.57 1.84 133 0.63 223 123 0.70 1191 1.10.70 1.64f 143 117 1.7 1.28 0.77 104 140 0.76.222 144 0.65 2.45 154 0.67 2.46

2.80 1.03 3.67 353 1.23 352 451 214 4103 3.08.60 266 4.73 341 3.6 3.76 1.77 3P8 333 142498296 1.27 2.55 116 0.46 1.29
L-H 278 420 420 420 420 420 420 419

-0.28 -0.04 -1.03 016 054 -032 032 059 -00a52 0.67 0.33 -0.17 -0.24 -00 0.19 0.19 0]19 40.40.17 0.79] 0.34 0.39 0.1p

-0.38 -0.05 -1.35 061 133 -084 274 428 -02026 3.84 185 -0.81 -0.94 -0.2 1.08 0.85 0}71 01.90.58 2.60| 0.78 0.98 0.2p

*kk *kk *kk *kk * *kk
Up-down Up-down Up-down Up-down Up-down Upach Up-down Up-down
t 0.89 1.64 2.87 1.40 -0.37 -0.00 1.44 0.28
p 37% 10% 0% 16% 71% 100% 15% 78%
*kk
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Table 4.9 presents the returns to the accrualgltiesding strategy across the time
horizon and during economic upturns and downtumsglifferent industries. The sample
includes non-financial, non-utilities firms listéd the three main U.S. exchanges (NYSE,
AMEX, and NASDAQ) during the period from 1972 to08) Only stocks with available
information to calculate the accrual ratio, the payout ratio and the depreciation charge
ratio in December of the previous year are consmllet he firm-month observations with a
stock price below $5 or the market value fallinghivi the smallest NYSE size decile are

excluded.

Stocks are classified into different industry grewsing the first digit of the SIC
code (data324 in COMPUSTAT). Appendix 4.1 describies nature of each industry
group. Table 4.4 describes the portfolio formatammd the construction of the UP and
DOWN dummy variables and the procedure to estirfeeaverage return to the long-short

portfolio during economic upturns and downturns.

The lines in bold are the portfolio returns, wher#ee lines that are not in bold are
the associated two tailed t-statistics to test tiethey are different from zero. The table
also reports the two tailed t-statistics and p-®alto test whether the returns to the long-
short portfolios in each industry are differentidgrupturns vs. downturns. The t-statistics
are corrected for autocorrelation and heteroskentgsfollowing the Newey and West
(1987) method. *, ** and *** denote the statisticgijnificance levels of 10%, 5% and 1%

respectively.
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Table 4.10: Investment Irreversibility and the Accuals based Trading Strategy in Different Industries

A 1=0 =1 =2 =3 =4 I=5 =7 1=8 =D
All Up Down All Up Down All Up Down All Up down Al Up Down All Up Down All Up down All Up Down All B Down

Low 132 420 420 420 420 420 408 378

137 1.80 0.75 171 154 193 1.56 121 2101 14228 164 1.22 0.83 172 130 0.86 187 1.58 110242 156 1.20 2.01

120 136 042 406 284 2.8 6.20 3.93 470 45837  3.03 3.95 1.97 361l 433 206 3p7 343 1.87.338 329 202 2.71
2 338 420 420 420 420 420 420 414 4

1.05 0.60 156 174 101 2.68 144 1.16 1180 12694 1.64 1.26 0.99 161 113 0.66 1jr4 154 102212195 152 250 -10.39

197 0.89 2.09 400 183 3.0 5093 4.18 456 4.1P55  3.12 4.47 3.30 33l 388 1.82 347 3.77 1.88.78 2 3.99 2.40 3.06 -1.97
3 282 420 420 420 420 420 420 394 0 3

1.08 138 0.79 131 0.83 194 133 0.93 184 1.26.08 1.50 1.32 1.19 149 158 1.07 2p2 125 114381 1.67 1.28 2.16 0.44 -2.80 0.80

199 183 102 333 167 296 551 3.46 468 4.1294  2.89 4.46 3.62 29p 557 3.00 3P7 3.05 223861 339 217 2.93 032 -4.19 0.79
4 335 420 420 420 420 420 413 409 2 1

156 145 168 146 1.28 170 1.27 0.95 169 10076 1.51 1.34 1.13 161 118 0.63 100 1.85 162.152 221 1.42 3.23 388 4.04 3.86

296 1.99 217 357 265 256 533 3.58 407 3.7211 3.22 4.77 3.16 351 398 164 360 4.05 2.38.852 414 1.75 3.65 215 0.00 0.00
High 414 420 420 420 420 420 420 418 102

114 041 2.05 152 0.80 245 123 0.87 168 1.0a76 1.41 1.36 0.96 188 126 0.59 211 1.39 1.16.68 1 0.57 0.25 0.98 191 181 2.00

273 0.74 3.61] 360 143 340 485 2.78 3175 3.1881 248 4.19 2.50 391 372 1.23 36 3.23 198352 119 0.37 1.43 122 1.00 1.16
L-H 132 420 420 420 420 420 408 378

-0.01 020 -183 019 075 -0.851 0.34 0.33 0134390. 0.52 0.23 -0.14 -0.13 -0.16 0.04 026 -0{25 0.31-0.06 0.42| 066 0.85 0.88

-0.01 030 -230 055 144 -101 2.06 143 1118012. 2.03 0.71 -0.51 -0.32 -043 016 084 -0{83 0.69-0.10 065/ 136 1.34 1.02

*k *kk *kk *%k
Up-down Up-down Up-down Up-down Up-down Upwah Up-down Up-down
t 1.83 1.79 -0.01 0.70 0.06 1.16 -0.55 0.01
p 7% 7% 100% 49% 95% 25% 58% 99%
* *
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B 1=0 =1 =2 1=3 1=4 1=5 =7 1=8 =b
All Up Down All Up Down All Up Down All Up Down Al Up Down All Up Down All Up Down All Up Down| All V) Down
Low 368 420 420 419 420 415 378
164 158 174 183 156 217 184 147 231 211. 0.72 183 1.70 1.06 251 191 1.15 2192 110 01.01.23
236 168 153 428 329 259 476 317 366 102. 0.92 185 412 234 3.87 4.49 2.22 4150 221 71.7150
2 7 408 420 420 420 420 420 420
6.30 10.18 -3.41 1.38 1.28 180 150 111 2,00 41.51.32 1.82 1.36 0.71 2.2 1.60 1.27 2/01 156 0.92.37 145 0.72 2.34
1.25 2.01 -1.54 252 1.74 1.0 426 270 3149 4.02.92 2,97 2.86 1.34 2.6 428 251 324 3.56 1.73.84 341 142 3.78
3 15 410 420 420 420 420 420 396
0.37 144 -2.58 1.17 0.66 1842 163 113 2127 14828 1.74 1.48 0.71 24 135 092 101 159 1.341.90 109 0.36 2.05
0.10 0.52 -0.34 2.01 083 196 436 251 3191 3.62.64 2.62 3.47 141 33 356 1.80 314 3.87 2.50.14 235 059 2.64
4 12 412 420 420 420 420 420 409
-3.33 -0.29 -1851 2.23 1.97 285 111 0.66 170271 0.89 1.77 1.52 1.22 19 126 0.75 190 1.46 730. 240 160 0.65 2.7
-0.68 -0.06 -13.57 4.00 284 299 283 140 266233 2.01 2.75 4.08 245 3.4 326 157 3120 319 161. 3.67 296 1.08 2.74
High 133 409 420 420 418 420 420 408
0.77 2.26 -1.421 0.61 -0.30 172 116 0.46 2106 10.90.43 1.53 1.28 111 1.4 152 084 239 154 0.972.28 1.05 0.60 168 160 -051 5.15
0.89 211 -1.39 119 -0.49 217 318 101 3138 82.00.81 2.13 2.95 2.36 2.1 3.60 155 3/15 3.26 1.63.18 222 1.04 228 061 -0.21 1.03
L-H 357 420 420 417 420 415 378
1.03 174 -0.30 066 1.10 011 093 1.05 0.780.05 -0.40 0.35 0.18 0.23 0.12 0.50 0.18 0|57 -0.0a31 -0.49
146  2.06 -0.31 215 2.80 0.20 4.78 4.07 2.770.09- -0.57 0.40, 045 052 0.21 161 0.48 108 -0.0853 -0.52
*%k *kk *kk *kk *kk *kk
Up-down Up-down Up-down Up-down Up-down p-down Up-down
t 153 1.55 0.74 -0.67 0.16 -0.62 0.72
p 13% 12% 46% 50% 88% 54% 47%
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Table 4.10 presents the returns to the accrualsdbirading strategy across the
time horizon and during economic upturns and domstin different industries within the
subsamples with high versus low investment irrébéity. The sample includes non-
financial, non-utilities firms listed in the threeain U.S. exchanges (NYSE, AMEX, and
NASDAQ) during the period from 1972 to 2006. Ontgcks with available information to
calculate the accrual ratio, the net payout ratial éhe depreciation charge ratio in
December of the previous year are considered. ifhierhonth observations with a stock
price below $5 or the market value falling withinet smallest NYSE size decile are

excluded.

The construction of the depreciation charge ratie proxy for investment

irreversibility (IIR) is described in Table 4.2.

= Firms inPanel Ahave the depreciation charge ratio in the bott@¥ &nd hence are

included in the subsample with high investmentersibility.

= Firms in Panel B have the depreciation charge ratio in the top 30% hence are

included in the subsample with low investment ierebility.

=  Within each subsample, stocks are classified infferént industry groups using the
first digit of the SIC code (data324 in COMPUSTABppendix 4.1 describes the

nature of each industry group.

Table 4.4 describes the portfolio formation, thestauction of the UP and DOWN
dummy variables, and the procedure to estimateatterage return to the long-short

portfolio during economic upturns and downturns.

The lines in bold are the portfolio returns, wheréee lines that are not in bold are
the associated two tailed t-statistics to test iwiethey are different from zero. Each panel
also reports the two tailed t-statistics and p-®alto test whether the returns to the long-
short portfolios in each industry are differentidgrupturns vs. downturns. The t-statistics
are corrected for autocorrelation and heteroskentgsfollowing the Newey and West
(1987) method. *, ** and *** denote the statisticgijnificance levels of 10%, 5% and 1%

respectively.
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Table 4.11: Financial Constraints and the Accrual®ased Trading Strategy in Different Industries

A 1=0 =1 =2 =3 =4 I=5 =7 1=8 =B
All Up Down All Up Down All Up Down All Up Down Al Up Down All Up Down All Up Down All Up Down All p Down
Low 12 414 414 414 414 414 414 414

-1.38 142  -6.97 114 0.98 35 128 0381 1187 51.71.45 212 133 1.20 14p 149 o081 235 152 0.7243| 169 091 2.67
-0.34 042 -3.35 237 136 719 3.83 203 331 04.73.16 349 3.14 212 206 381 1.60 329 336 141361| 3.47 153 3.67
2 18 414 414 414 414 414 414 414

-1.45 -2.42 1.07] 140 057 243 143 118 74 11.31.19 1.46 1.18 0.54 197 094 048 52 152 0.9@.30| 152 0.85 2.36
-0.56 -0.77 0.29 3.01 0.92 319 462 3.22 06 53.52.65 2.32| 267 0.88 2.6 263 1.13 44 347 1.7B31| 3.04 121 2.8
3 140 414 414 414 414 414 414 409

0.77 0.54 1.08 1.14 0.69 170 144 1.09 88 1.22.04 144 127 1.03 15 116 051 108 145 135581199 1.20 3.07
0.83 0.52 0.74 227 111 199 447 288 380 3.22.29 2.29| 3.09 217 21 333 121 39 315 225.192 362 156 3.51
4 36 414 414 414 414 414 414 403

-0.39 -2.10 3.01 153 0.97 223 136 113 65 31.30.99 1.76 1.76 1.48 2.1 133 0.74 2/07 136 0.98.83| 159 0.16 3.3(¢
-0.19 -0.96 2.09 333 1.70 285 4.13 260 52 83.22.10 254 477 3.29 36 345 1.68 324 283 15252| 279 0.25 3.11
High 270 414 414 414 414 414 414 399 11 9 0
0.56 0.57 0.54 134 0.62 225 107 025 2110 0.88.15 1.68 141 1.27 15 111  0.58 178 126 064.0521.09 041 201 -0.70 -6.31 6.03
0.83 0.69 0.61] 277 0.99 296 3.00 0.56 3153 1.8@.27 230 344 271 25 265 113 2B2 240 095.812 219 0.68 248 -0.11  -0.96 0.54
L-H 12 414 414 414 414 414 414 399 0 0 0

=
=

w
=
N

[y

UTO7

=
o

w

=00
o

-3.47 -0.49  -0.79 -0.20 036 -0.90 0.21 056 -0[2292 131 0.44f -0.08 -0.07 -0.09 0.38 0.23 0[57250. 0.15 0.38| 042 051 0.80
-0.60 -0.59  -0.86| -0.44 055 -142 0.72 168 -05089 4.80 159 -0.21 -0.15 -0.16 1.27 0.63 1{21630. 0.32 0.67| 0.85 0.86 1.06
* *kk *kk
Up-down Up-down Up-down Up-down Up-down Upwah Up-down Up-down
0.24 1.39 1.39 2.14 0.02 -0.55 -0.31 -0.30
p 81% 17% 16% 3% 98% 58% 76% 76%

*%
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B 1=0 =1 1=2 1=3 1=4 1=5 =7 1=8 =B
All Up Down All Up Down All Up Down All Up Down Al Up Down All Up Down All Up Down All Up Down All p Down

Low 35 410 414 414 414 414 364 315

2.65 3.00 163 163 1.16 223 144 120 1173 1.4818 1.85| 1.05 0.68 150 134 097 1.80 156 1.05.182 1.25 0.71 1.83

113 1.26 056 343 1.79 288 576 3.99 4/20 5.08.13 3.92f 273 1.40 214 422 280 308 337 209.602 180 0.88 1.80
2 114 411 414 414 414 414 386 363

1.54 0.14 354 145 0.73 2.3 142 112 179 1.31.07 174 129 0.97 169 139 1.00 1.89 186 129.622 143 0.43 2.60

155 0.13 2.1 3.05 159 3.1 6.45 4.44 5|13 5.08.23 3.74| 3.92 2.60 316 479 263 366 374 235403 311 0.85 4.47
3 153 414 414 414 414 414 378 377 2

155 1.16 212 156 121 198 145 0091 2|13 1.38.94 185 122 0.79 17y 163 112 26 258 233.82 1.06 0.93 121 -0.05

1.79 1.00 174 365 243 3.00 6.06 3.76 5|56 4.68.63 3.72| 401 2.03 34 539 3.02 375 598 4338838 225 157 174 -0.02
4 114 414 414 414 414 414 390 366

1.30 1.79 0.61 173 1.28 230 135 0.88 1193 1.18.87 145 1.33 1.01 178 167 120 26 150 112981 1.25 1.28 1.22

1.30 2.06 031 395 2.04 3.6 582 3.38 472 41875 3.22| 477 294 368 545 3.04 434 347 199.323 2091 2.24 1.98
High 324 414 414 414 414 414 414 411 36

0.76 0.91 0.60 114 0.77 1.1 115 0.65 1179 1.20.93 1.75| 112 0.93 135 124 063 201 133 09181 121 1.00 1.48 189 272 1.5z

1.63 1.62 096 281 156 233 452 215 4/03 4.28.48 3,51 3.38 2.36 24D 362 149 380 298 161.782 236 1.33 2.47 0.47 0.39 0.47
L-H 35 410 414 414 414 414 364 312

-0.60 -0.45 -050 057 0.39 0.58 0.28 055 -0[06180 0.25 0.10] -0.07 -0.25 0.5 0.09 034 -0{21 30.00.00 0.09 -0.26 -0.49 0.04

-0.24 -0.71 -0.76f 1.19 0.64 083 181 2.64 -0124151 1.37 0.36/ -0.19 -0.53 0.25 032 0.89 -0{51 70.00.00 0.11 -0.33 -0.56 0.0p

* *kk
Up-down Up-down Up-down Up-down Up-down Upwah Up-down Up-down
t 0.06 -0.20 1.99 0.46 -0.51 0.98 -0.09 430.
p 95% 84% 5% 64% 61% 33% 93% 67%
**
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Table 4.11 presents the returns to the accrualsdbtrading strategy across the
time horizon and during economic upturns and domstin different industries within the
subsamples with high versus low financial constsaiffthe sample includes non-financial,
non-utilities firms listed in the three main U.Schanges (NYSE, AMEX, and NASDAQ)
during the period from 1972 to 2006. Only stockshvavailable information to calculate
the accrual ratio, the net payout ratio and theat@ation charge ratio in December of the
previous year are considered. The firm-month ola&ms with a stock price below $5 or

the market value falling within the smallest NY SFesdecile are excluded.

The construction of the net payout ratio, the priogfinancial constraints (FC) is
described in Table 4.2.

= Firms inPanel Ahave the net payout ratio in the bottom 30% amttéere included

in the subsample with high financial constraints.

= Firms inPanel B have the net payout ratio in the top 30% and hamedncluded in

the subsample with low financial constraints.

=  Within each subsample, stocks are classified infferént industry groups using the
first digit of the SIC code (data324 in COMPUSTABppendix 4.1 describes the

nature of each industry group.

Table 4.4 describes the portfolio formation, thastauction of the UP and DOWN
dummy variables, and the procedure to estimateatterage return to the long-short

portfolio during economic upturns and downturns.

The lines in bold are the portfolio returns, wher#tee lines that are not in bold are
the associated two tailed t-statistics to test tiwyethey are different from zero. Each panel
also reports the two tailed t-statistics and p-®alto test whether the returns to the long-
short portfolios in each industry are differentidgrupturns vs. downturns. The t-statistics
are corrected for autocorrelation and heteroskentgsfollowing the Newey and West
(1987) method. *, ** and *** denote the statisticgijnificance levels of 10%, 5% and 1%

respectively.
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Table 4.12: Investment Irreversibility and Financid Constraints and the Accruals based Trading Stratgy in Different Industries

A 1=0 =1 =2 =3 =4 I=5 =7 1=8 =D
All Up Down All Up Down All Up Down All Up Down Al Up Down All Up Down All Up Down All Up Down All p Down
Low 12 414 414 414 408 414 363 302
-1.38 142 -6.97 220 170 243 155 1.09 2113 01.9.71 2.14 1.27 0.81 183 151 1.44 1/59 154 092.21| 138 1.27 1.52
-0.34 042 -335 419 271 339 416 255 3109 54.43.27 3.12 2.46 111 250 373 280 228 255 12248 | 225 132 1.84
2 48 414 414 414 414 414 378 366
2.95 554 -0.67 153 0.63 265 164 144 1189 1.6056 1.65 111 0.43 19f 046 -0.28 139 1.64 098.49| 154 117 2.02
0.84 1.06 -0.45 290 0.96 3.14 508 352 3140 3.8805 2.39 2.80 0.94 308 119 -0.61 188 341 15396 | 2.89 1.78 2.56
101 414 414 414 414 414 401 342
154 0.92 218 139 111 174 159 1.39 1183 1.m465 154 157 1.62 151 177 1.45 217 110 046 .851 2.63 1.18 4.13
131 0.54 134 280 1.84 209 468 337 3144 2.6014 2.39 4.24 3.83 248 479 315 3B7 202 0.70.212 411 133 4.14
4 48 414 414 414 414 414 370 370
1.03 -0.12 263 155 0.76 285 171 150 1197 1.1%97 1.37 1.50 1.59 138 096 0.17 1095 124 0.96L.57 | 1.77 1.66 1.9(¢
0.58 -0.06 167, 320 1.36 335 505 423 3153 2.9402 244 3.73 3.40 229 237 037 311 235 1422095 | 3.24 242 2.12
High 286 414 414 414 414 414 414 407 46 44 0
1.19 0.92 153 190 1.32 263 111 059 177 0.9»27 1.73 1.35 0.84 199 142 0.5 2p6 1.08 1.30.810 147 0.79 2.34 0.74 0.94 0.34
1.90 1.22 168 352 1.82 243 331 131 3116 2.@x53 2.16 2.95 1.49 283 351 137 335 181 1.37.800 259 1.09 2.44 0.66 0.76 0.18
L-H 12 414 414 414 408 414 363 302
-5.02 -0.85 -1.74 0.30 0.38 0.20 0.44 0.0 0[37980. 1.44 0.41 -0.06 -0.05 -0.16 0.09 0.69 -0|67 0.94-0.47 120 0.15 0.10 -1.1B
-1.22 -1.11  -1.81] 0.63 0.64 047 126 112 0[54702. 3.29 0.64 -0.12 -0.08 -0.21 025 171 -1j40 1.50-0.48 1.22| 022 0.12 -1.0P
* *kk *kk *
Up-down Up-down Up-down Up-down Up-down Upach Up-down Up-down
t 0.76 0.20 0.16 1.28 0.10 2.18 -1.14 0.94
p 45% 84% 88% 20% 92% 3% 25% 35%
**%
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B 1=0 =1 1=2 1=3 1=4 1=5 =7 1=8 =B
All Up Down | All Up Down | All Up Down | All Up Down | Al Up Down | All Up Down | All Up Down | All Up Down| All p Down
Low 90 420 420 240 359 312 240
157 -1.49 424 163 134 200 195 181 213562 2.97 2.06 1.20 0.88 159 220 1.77 2|72 0.89101. 0.63
1.20 -0.89 229 398 269 2.68 490 353 349482 1.78 1.70 1.92 1.15 157 4.42 3.10 3|32 1.25291. 0.74
169 420 420 351 382 372 284
0.14 -1.31 199 155 154 1586 1.18 0.74 174551 1.52 1.60 1.52 0.96 230 1.46 0.84 2|23 1.19250. 2.58
0.17 -1.28 151 413 333 2.61 329 167 292222 1.87 111 2.57 1.29 234 292 1.64 2|98 1.88350. 257
160 420 420 314 382 360 298
3.04 2.59 3.60 132 0.70 213 146 123 1.7557 1. 0.70 2.80 231 244 215 2.07 1.98 2|17 124 20.9 1.60
2.38 1.34 222 304 156 290 333 272 266751.0.81 1.84 4.67 3.30 3.00 4.67 3.36 3|67 1.98 6 1.3 1.66
4 174 420 420 345 398 372 312
0.46 0.51 0.4d 156 0.87 246 142 097 2.00751.1.41 2.20 1.37 0.28 279 194 1.62 2|35 193912275
0.53 0.51 0.2§ 3.66 1.83 329 341 231 3.0554 3. 2.12 2.89 2.54 0.40 346 4.22 2.88 3/49 357 121420
High 70 68 0| 317 420 420 392 418 399 437
152 395 -213 174 1.26 24 1.30 0.62 218 1.0B46 184| 164 1.25 2.1P 2.08 0.99 347 144 1.131.83 | 0.88 0.55 1.37
137 255 -1.23 249 1.72 1.8 297 1.29 2198 2.7002 2.69| 298 208 2.24 4.25 1.61 4)64 3.06 19®.75| 1.82 0.92 2.15
L-H 90 420 420 240 359 312 230
0.01 -1.59 -0.8 0.33 0.72 -017 0.89 1.36 02631 0.47 -0.82 -0.66 -0.25 -2.06 0.76 0.21 038500 0.13 -0.86
0.01 -2.18 -058 0.77 134 -028 273 3.17 05P11 045 -0.74 -0.88 -0.32  -198 154 0.37 051540 0.17 -1.14
*k *kk *kk *k
Up-down Up-down Up-down Up-down Up-down p-down Up-down
t -0.42 1.03 1.55 0.91 141 -0.18 0.90
p 68% 30% 12% 36% 16% 86% 37%
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Table 4.12 presents the returns to the accrualsdbtrading strategy across the
time horizon and during economic upturns and domstin different industries within the
subsamples with high versus low investment irrabdity (primary) and financial
constraints (secondary). The sample includes nwamfial, non-utilities firms listed in the
three main U.S. exchanges (NYSE, AMEX, and NASDAIQ)ing the period from 1972 to
2006. Only stocks with available information toaadhte the accrual ratio, the net payout
ratio and the depreciation charge ratio in Decendfethe previous year are considered.
The firm-month observations with a stock price befb or the market value falling within
the smallest NYSE size decile are excluded. Thestcoction of the net payout ratio (the
proxy for financial constraints or FC) and the dmation charge ratio (the proxy for
investment irreversibility or IIR) is described Trable 4.2. Firms are first sorted by the
depreciation charge ratio into the groups with higottom 30%) and low (top 30%)
investment irreversibility. Within each group, thene further sorted by the net payout ratio
into the subsamples with high (bottom 30%) and (tmp 30%) financial constraints.

= Firms in Panel A have the depreciation charge ratio in the bott@% Znd the net
payout ratio in the bottom 30%, and hence are deduin the subsample with high

investment irreversibility — high financial constrs.

= Firms inPanel Bhave the depreciation charge ratio in the top 20fbthe net payout
ratio in the top 30%, and hence are included insthiesample with low investment

irreversibility — low financial constraints.

= In each subsample, stocks are classified into réiffieindustry groups using the first
digit of the SIC code (data324 in COMPUSTAT). Apdierd.1 describes the nature of

each industry group.

Within each industry group, the accruals basedirigadtrategy is formed. Table
4.4 describes the portfolio formation, the congiam of the UP and DOWN dummy
variables, and the procedure to estimate the agaetgrn to the long-short portfolio during

economic upturns and downturns.

The lines in bold are the portfolio returns, wherdee lines that are not in bold are
the associated two tailed t-statistics to test iwiethey are different from zero. Each panel
also reports the two tailed t-statistics and p-®alto test whether the returns to the long-
short portfolios in each industry are differentidgrupturns vs. downturns. The t-statistics
are corrected for autocorrelation and heteroskentgsfollowing the Newey and West
(1987) method. *, ** and *** denote the statisticgijnificance levels of 10%, 5% and 1%

respectively.
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Table 4.13: Financial Constraints and Investment Ireversibility and the Accruals based Trading Strat@y in Different Industries

A 1=0 =1 =2 =3 =4 I=5 =7 1=8 =B
All Up Down All Up Down All Up Down All Up Down Al Up Down All Up Down All Up Down All Up Down Al b Down
Low 400 413 414 395 414 299 262
1.48 112 192 143 0.87 2312 218 1.77 270 431.155 1.27| 1.48 093 216 291 2.09 3/86 109 60.81.40
2,57 1.50 217 323 172 259 497 3.34 354 182.1.72 1.26] 3.38 1.63 250 383 236 331 172 309157
2 24 414 414 414 410 414 364 340
-2.23 -0.61  -4.94 1.46 0.37 282 156 1.09 2116591. 131 1.95 0.78 0.04 1.70 1.02 043 1{77 0.67 40.31.05 161 1.35 1.8
-0.98 -0.30 -1.58 2.69 0.61 3.06 433 247 3142483. 2.27 2.46 182 0.06 267 258 0.86 2|57 1.18 40.41.45 2.66 1.74 2.04
3 51 412 414 414 404 413 381 350
1.14 -0.39 2.21 1.56 0.73 262 143 130 1159 1.30 1.11 1.55 0.87 0.58 126 125 091 169 124 1.09.40 251 0.16 5.15
0.61 -0.18 0.99 271 1.03 2685 368 270 2163 3.33 225 2.65 167 1.13 128 330 196 261 213 1.59.60 4.05 0.19 5.26
4 24 414 414 414 414 414 364 344
-1.01 -3.68 3.43 1.52 0.77 245 159 123 2104 91.0 1.16 1.00 1.63 153 176 097 0.15 2/01 121 0.87.62 2.07 2.89 1.14
-0.41 -1.28 1.81 2.66 1.18 259 447 312 3147 22.7 231 1.68 3.47 267 226 214 0.27 278 2.02 1.17.69 3.54 4.23 1.14
High 182 413 414 414 413 414 410 403 4
0.99 0.93 1.07| 1.64 1.26 211 112 0.30 2113  0.52-0.39 1.66 151 1.29 178 135 0.88 105 0.62 1.000.14 1.46 0.61 258 -10.39
1.22 0.92 1.07| 3.08 1.85 244 291 061 3140 1.19-0.76 1.98 299 201 200 312 168 268 099 0.9%0.14 2.39 0.78 2.5] -1.97
L-H 399 413 414 394 414 295 262
-0.18 -0.17 -0.2¢ 0.28 056 -0.02 1.66 216 510 -0.20 0.18 -0.55 0.12 0.06 0.20 2.02 045 2178 250 -0.05 -1.68
-0.32 -0.26 -0.33 0.64 095 -0.02 4.07 459 51243 -0.30 0.23 -050 031 011 033 232 042 2139 320 -0.06 -1.52
*kk *kk *% *k
Up-down Up-down Up-down Up-down Up-down p-down Up-down
t 0.08 0.58 1.20 0.55 -0.18 -1.45 131
p 94% 56% 23% 59% 86% 15% 26%
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*%

B 1=0 =1 1=2 1=3 1=4 1=5 =7 1=8 =b
All Up Down All Up Down All Up Down All Up Down Al Up Down All Up Down All Up Down All Up Down All W Down
Low 96 414 414 237 342 293 238
113 -2.82 444 143 122 169 182 158 212132 2.28 1.94 0.76 -0.03 1.76 230 2.06 261 0.18 .120 0.25
0.88 -1.65 229 360 256 233 501 328 385102 1.40 1.49 1.19 -0.04 153 437 356 3]19 0.23 .150 0.30
2 141 414 414 317 360 340 307
1.78 -0.16 380 145 129 165 130 1.12 152791 0.92 2.87 1.90 1.77 208 092 048 144 151 160. 3.08
169 -0.15 171 405 290 292 384 273 270972 1.31 291 3.42 2.45 226 163 0.81 1{63 234 220. 2383
3 9 167 414 414 306 401 342 281
341 466 -6.60 126 -0.12 287 093 0.37 1162 21.51.04 212 197 0.63 3.64 2.18 1.62 2/85 233 1.73.12 144 157 1.3¢
0.57 0.00 0.00 126 -0.09 195 239 0093 228 4.0753 3.59| 237 0.73 2.5 4.49 2.77 390 514 2.99%.42 2.23 245 1.35
4 140 414 414 336 362 342 316
124 0.96 158 127 0.52 221 113 0.68 1.6876 1. 1.06 2.55 1.56 111 216 158 125 1/98 0.78 90.50.99
1.40 1.09 117 313 121 317 286 163 26521 2. 1.07 191 2.93 1.82 259 293 174 2|72 151 908147
High 81 365 414 414 389 400 390 360
149 365 -1.67 198 2.67 108 113 0.50 191 1.2263 197| 121 0.81 1.76 2.36 2.03 2[74 1.04 0.59.60 1.03 0.36 1.71
136 265 -1.02 293 3.23 108 292 119 2173  3.3942 3.30| 262 157 2.0p 4.90 3.24 456 2.05 0.912.24 1.83 0.53 2.55
L-H 96 414 414 237 342 293 232
0.38 -3.27 03§ 030 0.72 -0.22 0.60 0.96 01®76 0.56 -0.55 -1.19 -206 -1.29 098 0.98 0|34 .7:0 -0.28 -1.57
0.27 -3.95 033 077 151 -036 203 242 03569 054 -0.56 -1.60 -244 -1.25 174 157 0|46 .690 -0.36 -1.93
*kk *k *%k *k * *
Up-down Up-down Up-down Up-down Up-down p-down Up-down
t -2.57 1.20 1.25 0.80 -0.57 0.65 1.09
p 1% 23% 21% 42% 57% 52% 28%
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Table 4.13 presents the returns to the accrualsdbtrading strategy across the
time horizon and during economic upturns and domstin different industries within the
subsamples with high versus low financial constgirffprimary) and investment
irreversibility (secondary). The sample includes\fimancial, non-utilities firms listed in
the three main U.S. exchanges (NYSE, AMEX, and NASI during the period from
1972 to 2006. Only stocks with available informatio calculate the accrual ratio, the net
payout ratio and the depreciation charge ratio ecddnber of the previous year are
considered. The firm-month observations with alsfmgce below $5 or the market value

falling within the smallest NYSE size decile arelexed.

The construction of the net payout ratio (the prétyfinancial constraints or FC)
and the depreciation charge ratio (the proxy forestment irreversibility or IIR) is
described in Table 4.2. Firms are first sorted ly met payout ratio into the groups with
high (bottom 30%) and low (top 30%) financial caastts. Within each group, they are
further sorted by the depreciation charge ratio the subsamples with high (bottom 30%)

and low (top 30%) investment irreversibility.

= Firms in Panel A have the net payout ratio in the bottom 30% amddépreciation
charge ratio in the bottom 30%, and hence are dgeclun the subsample with high

financial constraints - investment irreversibility.

= Firms inPanel Bhave the net payout ratio in the top 30% and #yetiation charge
ratio in the top 30%, and hence are included in ghlbsample with low financial

constraints — low financial constraints.

= In each subsample, stocks are classified into réiffieindustry groups using the first
digit of the SIC code (data324 in COMPUSTAT). Apgdier.1 describes the nature of

each industry group.

Within each industry group, the accruals basedirigpdtrategy is formed. Table
4.4 describes the portfolio formation, the congiam of the UP and DOWN dummy
variables, and the procedure to estimate the agaegrn to the long-short portfolio during

economic upturns and downturns.

The lines in bold are the portfolio returns, wherdee lines that are not in bold are
the associated two tailed t-statistics to test iviethey are different from zero. Each panel
also reports the two tailed t-statistics and p-®alto test whether the returns to the long-
short portfolios in each industry are differentidgrupturns vs. downturns. The t-statistics
are corrected for autocorrelation and heteroskentgsfollowing the Newey and West
(1987) method. *, ** and *** denote the statisticgifnificance levels of 10%, 5% and 1%

respectively.
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Table 4.14: The Return Predictability of the Accruds Ratio

Scenario 1 Scenario 2 Scenario 3 Scenario |4 Joehar | Scenario 6 Scenario 7 Scenario § Scenario 9
Accrual -1.36 *** | -1.03 *** | -0.81 ** -0.99 ** | 114 ** |-097 ** |-1,18 ** |-1.02 *** 0.26

-3.79 -2.95 -2.16 -2.80 -3.32 -2.72 -3.51 3.02 0.20
Control variables
Book-to-Market 0.18 ** 0.02 0.00 -0.02 -0.02 .08 -0.05 -0.05 0.10

2.33 0.26 0.02 -0.29 -0.30 -0.60 -1.02 41.0 0.48
Size -0.15 ** | -0.08 *** | -0.07 ** |-0.08 ** |-0.08 ** |-0.08 *** 1-0.08 *** |-0.07 *** [-0.88 ***

-3.74 -4.19 -3.79 -3.89 -4.23 -3.98 -4.11 3.87 -7.42
Return2_3 0.36 053 * 056 * 051 * 0.45 0.47 48 0.49 * -153 *

1.01 1.66 1.81 1.66 1.43 1.54 1.51 1.63 841
Return4_6 0.76 ** 0.73 **=* 0.71 **=* 0.67 *** 0.66 *** 0.67 *** 0.61 *** 0.65 **  11.03

2.41 2.68 2.80 2.62 2.53 2.70 2.45 2.68 211
Return 7_12 0.83 x*= 0.86 *** 0.89 *** 0.83 x*= 0.8 = 0.87 x*=* 0.82 x*=* 0.88 *** |-0.56

3.33 3.92 4.25 3.99 3.82 4.34 4.04 4.45 790
TO_NASDAQ 0.05 0.07 0.06 0.04 0.08 0.08 0.06 0.06 1.40 ***

0.65 1.30 1.30 0.85 1.59 1.61 1.37 1.24 055.
TO_NYSE/AMEX -0.02 -0.07 -0.06 -0.07 -0.07 06. -0.07 -0.06 0.33  **=

-0.35 -1.47 -1.36 -1.42 -1.39 -1.33 -1.53 1.32 3.26
NASDAQ 0.15 0.24 **= 0.23  x*= 0.23  x*=* 0.26 *** 024 **= 0.24 x*=* 0.23 *** 258 xx*

1.56 3.66 3.81 3.84 4,22 4,22 4.19 421 246.
Intercept 1.30 0.05 0.08 0.09 0.04 0.07 0.09 0.11 * 2.58

5.10 0.64 1.16 1.44 0.58 1.17 1.45 1.91 249,
Adjusted R 6.76% 3.45% 3.26% 3.16% 3.30% 3.13% 3.09% 039%. 6.07%
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Table 4.14 presents the results of the regressibmisk adjusted returns on the
accrual ratio and other firm level variables usthg framework of Avramov and Chordia
(2006). The sample covers non-financial, non-iggitfirms listed in the three main
exchanges (NYSE, AMEX, and NASDAQ) in the U.S. nartturing the period from 1972
to 2006. Only stocks with available informationciculate the accrual ratio, the net payout
ratio and the depreciation charge ratio in Decendfethe previous year are considered.
The firm-month observations with a stock price befb or the market value falling within
the smallest NYSE size decile are excluded. Thepkai further constrained in that there
should be data on stock returns, market capit@isagnd the Book-to-Market ratio in the

current year and in the 36 months prior to theentrmonth.

This chapter uses the Fama and French (1993, 1886¢| as the base model in
the general model specification described in equa#.2 (p. 238). The part of returns
unexplained by the asset pricing model in equati@nis regressed against the accrual ratio
in a cross sectional regression to assess theratply power of the model with regards to
the accrual anomaly, i.e. the negative relationgb@pween current stock returns and
cumulative past stock returns. Size, the Book-taKkdaratio, the cumulative returns, and
stock turnovers are included in the cross sectigegrlession to control for the predictability
of stock returns with regards to these variablé® fegression is described in equation 4.3
(p. 238). The construction of the key variablestage two is described in Table 4.2. Their

transformation is described in section 4.4.2 (6)23

The settings of the regressions in two stageshfostenarios are as follows:

= Scenario 1: Returns are not adjusted for risksch@o stage one regression is
run. In stage two, the regression is describedjiragon 4.3.

= Scenario 2: Returns are adjusted for risks usieguticonditional Fama and

French model. The regression is described in egua#.2 with the
constraintB, ,« = B3¢ =B84 =0. In stage two, the regression is
described in equation 4.3.

= Scenarios 3 and 4: Returns are adjusted for riskgyuhe conditional Fama

and French model. The regression is described iratemp 4.2 with the
constraintB; 51 = B, 4+ =0. In scenario 3, the variableirm, _, refers to

the financial constraint variable; in scenario 4réfers to the investment
irreversibility variable. In stage two, the regiessis described in equation
4.3.

= Scenario 5: Returns are adjusted for risks udiregdonditional Fama and

French model on the business cycle variable. Thgeession is described in
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equation 4.2 with the constrajft ,; =/, ,; =0. In stage two, the

regression is described in equation 4.3.
= Scenarios 6, 7, 8: Returns are adjusted for rislksguthe conditional Fama

and French model as described in equation 4.2cémagio 6, the variable
Firmj’t_lrefers to the financial constraint variable; inrsméo 7 it refers to

the investment irreversibility variable; and in sago 8, to both the financial
constraint and the investment irreversibility vhtés. In stage two, the
regression is described in equation 4.3.

= Scenarios 9: The cyclical component of returnsaaited using four macro-
economic variables including the term spread, tldawlt spread, the
aggregate dividend yield, and the short term Tngasate. The regression is
described in equation 4.8 (p. 264). In stage the,regression is described in

equation 4.3.

The coefficients and t-statistics are reported. €hefficients are multiplied by
100. The two tailed t-statistics are corrected dotocorrelation and heteroskedasticity
following the Newey and West (1987) method to telséther a coefficient is different from
zero. *, ** and ** denote the statistical signifiace levels of 10%, 5% and 1%

respectively.
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Chapter 5 — Conclusions
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This thesis has examined whether the value-growibmentum and
accruals based trading strategies generate poaitidesignificant profits, and how
these profits are influenced by the financial ity in firms’ investment and
financing environment. The thesis builds on theemgtcliterature on how the
frictions at the firm level investment and finargirenvironment affect their
investments (for example Kiyotaki and Moor (199A)meida and Campello
(2007) and Caggese (2007)) to shed light on thatiogiship between firms’
investments and stock returns. The thesis alsd$oih the literature on how stock
market prices affect firms’ investments, started Miorck et al. (1990), and
extended in Baker et al. (2003), Polk and Sapi€B@a9), and Ovtchinnikov and

McConnell (2009).

The findings suggest that all three trading stiakegxamined generate
positive and significant excess returns to inveStohe results also support a
relationship between the performance of theseegfieg and the lack of investment
and financing flexibility at the firm level. Therg also some evidence that different
aspects of inflexibility actually interact with éacother in influencing the
profitability of the trading strategies. As thesectfons impact upon firms’
investments, this thesis also sheds light on howmsfi investments and stock
returns are related. The findings specific to theestigation into each of the three

strategies are presented below.

%3 |deally, while estimating the profitability of aading strategy the returns should be
adjusted for transactions costs. However, readibilable data do not allow for precise
estimation of such costs and hence the estimasrtesl in this thesis refer to gross
returns. Therefore, the reported gains may or nedya realisable for frequent traders (e.qg.

speculators) but are meaningful for liquidity trestevho incur transaction costs anyway.

302



5.1. Firms’ Investment, Financing Flexibility, andthe Value-Growth
Trading Strategy

This thesis first, in chapter 2, investigated whketlthe value-growth
trading strategy is profitable, and how this padditity (if any) is affected by firms’
investment and financing flexibility. The strategyenerates a positive and
significant gross value premium of 1.55% per moiithe strategy is also evidently
profitable given the positive and significant redaship between individual stock
returns and the Book-to-Market ratio. When stockines are adjusted for risks
using the unconditional Fama and French three rfactodel, the relationship
remains positive and significant, suggesting thatkama and French factor model

cannot explain the profitability of the value-grémitading strategy.

Consistent with Zhang (2005), firms’ investmenewersibility is relevant
to the profitability of the value based tradingastigy. It is more difficult for value
firms to reverse their investments than for grofitins. Furthermore, out of the
three dimensions of investment irreversibility (ttiepreciation charge ratio, the
rental expense ratio, and the disinvestment rath@, first two denote that the
higher the gap in investment irreversibility betwealue and growth firms, the

higher the value premium.

When returns are adjusted for risks using the FambFrench three factor
model conditioned on both investment irreversipiland the business cycle
variables, the relationship between the risk adpistock returns and the Book-to-
Market ratio becomes marginally insignificant. Teigdence supports the theory
in Zhang (2005) that the success of the value-drdvetding strategy is due to the

difference in value and growth firms’ investmeneuersibility. It is also broadly
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consistent with the conjecture in Cooper (2006) &@adtlson et al. (2004) that
firms’ investment inflexibility explains the valupremium. When measuring
investment inflexibility using operating leveragedaexcess capacity, i.e. the two
variables describing investment flexibility in Caoh et al. (2004) and Cooper
(2006) respectively, the findings reject the cldimat these measures help explain

the profitability of the value-growth trading stgy.

The findings also reject the conjecture that fi@anconstraints play a
primary role to the profitability of the value-grdwtrading strategy. The net
payout ratio, which proxies for firms’ financial rstraints, does not follow any
pattern across the portfolios sorted based on thakBo-Market ratio from the
growth portfolio to the value portfolio. Also, tleers no clear relationship between
the payout gap of the value and growth firms areduhlue premium. Moreover,
when returns are adjusted for risks using the FantaFrench model conditioned
on the financial constraints variable, the relaglip between risk adjusted returns
at the firm level and the Book-to-Market ratio rensapositive and significant.
This relationship is evident for the profitabilityf the value-growth trading
strategy. Hence, the risk-return relationship thkes into account firms’ financial

constraints is insufficient to explain the valuemium.

On the other hand, there is some evidence for tpplementary role of
financial constraints to the relationship betweevestment irreversibility and the
value premium. The univariate evidence rejects hiipothesis that the value
premium is higher among firms with higher finanaiainstraints. However, when
returns are adjusted for risks using the Fama aedch model conditioned on (a)

financial constraints and investment irreversipiliand (b) the business cycle
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variable, the relationship between the firm levsk adjusted returns and the Book-
to-Market ratio becomes statistically insignificamendering the value-growth

strategy no longer reliably profitable.

5.2. Firms’ Investment, Financing, and the Momentuifrading Strategy

The next issue examined in this thesis (chapteris3whether the
momentum trading strategy is profitable and whethir profitability (if any) can
be explained by firms’ investment patterns. Thedifigs provide evidence of
momentum profit. All the momentum strategies witk formation and the holding
periods of three to twelve months, with and withautonth between the two
periods, generate positive and significant momerguofits. The widely successful
6 x 6 strategy which skips a month between the &bion and the holding period

generates a statistically significant momentumipa§fl.21% per month.

The findings show that the momentum profit couldexplained by the
difference in the investment activities of past mérs and past losers based on
three different explanations — the explanation gigime credit multiplier effect
based on Ovtchinnikov and McConnell (2009) / Hahmd d.ee (2009), the
explanation using the share issuance channel lmas8dker et al. (2003), and the
explanation using the catering theory based on Botk Sapienza (2009). All of
these explanations link past stock prices with $sirmvestments and future stock

prices.

The findings lend support to a combination of theve explanations. Past
winners invest more than past losers, and the imerg gap is higher during
economic upturns than during economic downturnasistent with all the three

explanations. Compared to the investment gap betvpeest winners and past
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losers among the firms with low financial consttgjrthe gap is higher among the
firms with high financial constraints. Moreover,ettspeed of change of the
investment gap among the firms with high financ@ahstraints is positive, whereas
that among the firms with low financial constrairapproximates zero. The
momentum profit is positive and significant amorgng with high financial

constraints but insignificant among firms with Iéwancial constraints. The above
observations are consistent with the explanatiogetbaon Ovtchinnikov and
McConnell (2009) and the explanation based on Bakeal. (2003), while

inconsistent with the explanation based on Polk@eggienza (2009).

However, the subsample of firms with medium finahctonstraints
generates a positive and significant momentum praxfid its investment gap has a
positive speed of change. Of the three explanatitnis evidence can only be
reconciled with the one based on Polk and Sapi€@(309). The catering theory in
Polk and Sapienza (2009) does not require firmgeddfinancially constrained.
Management can cater for investor sentiment as lasgfirms are not too
financially constrained. The patterns of the inwestit gap and the momentum
profit during economic upturns generally amplifp$le averaging across economic
upturns and downturns. This evidence lends suppoall the three explanations

tested in this thesis.

Finally, there is evidence that cumulative retuwras predict future returns
even when risks are controlled for using the ungardl Fama and French three
factor model. This finding is evident for the ptability of the momentum trading
strategy. The return predictability is weak wheea bietas are conditioned on firms’

financial constraints and the business cycle vaialvhen returns are adjusted for
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risks using the Fama and French model conditionedfions’ investments,
cumulative returns retain their predictability. $hévidence suggests that at least
part of the information on firms’ investments istmelevant to the momentum
profit through a risk-return channel. The momentoofit is explained when (a)
controlling for risks using the Fama and French ebtocbnditioned on firms’
financial constraints and the business cycle vegtand (b) accounting for the
interaction between the momentum profit and firims’estments as suggested in

the explanations based on Polk and Sapienza (20bBaker et al. (2003).

5.3. Firms’ Investment and Financing Flexibility, ad the Accruals based
Trading Strategy

The final issue investigated in this thesis (chiapjas whether the accruals
based trading strategy is profitable and how tleditability (if any) is affected by
firms’ investments. Given the existing evidencetba relationship between the
profitability of the accruals based trading stratemd firms’ investments, this
thesis examines the relationship between the ssiafethe strategy and the firm
level forces that prohibit firms from investingthe optimal level. The findings in
this thesis support the arguments in Fairfieldle{2003), Zhang (2007), and Wu

et al. (2010) that firms’ accruals reflect workicapital investments.

The accruals based trading strategy is found torbftable, generating an
average return of 0.54% per month. The accrualsipra is more pronounced
among firms with high financial constraints or lawestment irreversibility. Firms
with high financial constraints have less flexityilin investing at the optimal level.
Wu et al. (2010) suggest that the stocks of firrith Wigh accruals are subject to a

higher level of an investment risk factor than #had firms with low accruals.
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Hence the more pronounced accruals premium ameng fivith high financial

constraints is consistent with an explanation basedu et al. (2010).

By contrast, the pronounced accruals premium amiongs with low
investment irreversibility is consistent with arp&anation along the lines of Polk
and Sapienza (2009). These authors concede thabdhagement of overvalued
firms invests in both fixed capitals and workingpitals to prolong the
overvaluation. Low investment irreversibility woulthke it easier for management
to cater for investor sentiment. Hence, firms witgh accruals are more likely to

be overpriced, particularly when their investmerg\ersibility is low.

Furthermore, along the lines of Caggese (2007),h bimvestment
irreversibility and financial constraints refledtet inflexibility and may reinforce
the impact of each other on firms’ investments.sTthiesis finds that the accruals
premium is most pronounced at the two extremebefrtflexibility spectrum. The
evidence at the high end of the spectrum supploeti®xplanation based on Wu et
al. (2010) whereas the evidence at the low end@tpphe explanation based on

Polk and Sapienza (2009).

There is some weak evidence that the accruals premis more
pronounced during economic upturns among firms witlw investment
irreversibility or high financial constraints. Whetaking into account both
inflexibility measures, the evidence is strong foms at the high end of the
inflexibility spectrum, supporting the explanatibased on Wu et al. (2010). The
evidence at the low end, which would support theglamation based on Polk and

Sapienza (2009), is weak.
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The patterns in the relationship between the iiffiéty measures and the
accruals premium documented so far is concentrétedhe manufacturing
industries, especially the heavy industry. Accagdio Zhang (2007), the accruals
of the manufacturing industries reflect more infation on firms’ investments
than those of the other industries. This evideeo&farces the perspective that the

accruals premium is related to firms’ investments.

Finally, when returns are adjusted for risks using Fama and French
model, both unconditional and conditional on thesibess cycle and the
inflexibility measures, the accruals ratio contisue predict stock returns. This
constitutes evidence in favour of the profitabili§ the accruals based trading
strategy. Hence, the risk-return relationship migbit be solely responsible for the
accruals premium. When isolating the cyclicalitysitock returns using the term
spread, the default spread, the aggregate divigetd] and the Treasury bill rate,
the accruals premium completely disappears. Anyaggpion for the profitability
of the accruals based trading strategy should fimerebe able to explain its

cyclical nature.

5.4. Implications of the Findings

The results of this thesis have several implicatifum the understanding of
the sources of the profitability of the value-grayinomentum, and accruals based
trading strategies. Given that these strategieswagdely deployed among the
investing public, investors might also benefit frdhre results of this thesis in

designing these strategies.

The profitability of the value-growth, momentum, damccruals based

trading strategies are sometimes known as evidagast the efficient market
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hypothesis and are often referred to as anomalibis thesis reports that the
sources of the profitability of the trading stratsgsometimes can be traced back to
a risk-return relationship based on the fundamentatmation about the firm and

the economy, and the behaviours of firms’ managésnen

In the context of the market efficiency literatutbe market is efficient
with regards to the information about the Book-taskkt ratio, since future stock
returns cannot be predicted using this ratio whisksrare taken into account.
However, future returns can be predicted using'médion about past stock returns
and firms’ accruals even when returns are adjudtad risks. This return
predictability can be explained by the managemdrglsaviours. Hence the market
is not fully efficient with regards to the infornmant about past stock returns and
firms’ accruals. Furthermore, the findings in tthiesis suggest that the profitability
of the three trading strategies is affected byitiflexibility in the investment and
financing environment at the firm level. In otheonds, the understanding of

corporate finance can help extend the understarafitite securities markets.

The results from this thesis can benefit investoh® attempt to profit
from the value-growth, momentum, and accruals basading strategies. The
profit from the value-growth trading strategy camibproved if investors pursue
the strategy using value and growth firms with leiggap to the extent to which
firms’ assets are irreversible. The profit can benpletely explained when risks
are controlled for using the asset pricing modelnditioned on these
characteristics. Hence, investors should bear imdmihat the improved

performance might just be a compensation for higis&s.
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Investors would benefit more from pursuing the motam trading
strategy among firms with high financial constraiahd in economic upturns than
among those with low financial constraints and awdturns. Implementing the
trading strategy among past winners and past ldbatsare far different in their
current investment activities can also improvepghgormance of the strategy. The
momentum profit can be partially explained wheksiare controlled for using the
asset pricing model conditioned on these finanoiflexibility characteristics.
Hence investors should bear in mind that part efithproved performance of the
momentum trading strategy might just be a compe@rsdor higher risks, i.e.

higher exposure to the credit multiplier effect.

Finally, imposing both investment and financindemtbility conditions on
the sample and correctly timing the strategy camsicierably improve the
performance of the accruals based trading strateggstors seeking to deploy this
strategy would benefit from pursuing it among firtisat are either highly
inflexible or highly flexible in investment and fincing. They also benefit from
pursuing the strategy during economic upturns ambmngs that are highly
inflexible. Wrong timing, on the other hand, cansttinvestors dearly as the

accruals based trading strategy can generatera i@tse to zero.

5.5. Areas for Future Research

The results of this thesis strengthen the conjectat the profitability of
style investing may be rooted from the “real” aiti@s at the firm level, such as
firms’ investment and financing activities. An irgsting research direction into

the future would be to extend the scope of thel*raetivities to examine their
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impacts on the profitability of trading strategi@bese “real” aspects might include

factors in the labour market and firms’ product keds.

There are several similar characteristics betwden dcommitment or
inflexibility caused by fixed capital investmentsidalabour contracts. Labour
contract commitments are related to the investrivdhexibility examined in this
thesis. Furthermore, this thesis reported thatstment irreversibility together with
financial constraints affect the success of theargrowth strategy. It also reported
that they affect the success of the accruals baseihg strategy. It is therefore
possible that the value-growth trading strategy &émel accruals based trading

strategy could be affected by labour market comeitis.

Furthermore, the characteristics of the productketacould affect several
aspects of firms’ performance. Peress (2010) arthasthe stock prices of firms
with higher market power are more informative. Tihigsis provided the empirical
evidence to test the rational explanation for themmntum profit based on the
argument in Ovtchinnikov and McConnell (2009) tkadck prices reflect firms’
investment opportunities. The momentum profit améngs with high financial
constraints can be explained by the exposure tocthdit multiplier effect of
Kiyotaki and Moor (1997). If firms with high markpbwer have more informative
stock prices, it is likely that both financial coraénts and market power can affect

the momentum profit.

Another direction could be to investigate how compdundamentals
interact with the macroeconomic factors. This isduse the activities at the firm
level, from hiring, financing, investing to compwdi in the product market, vary

across the business cycle. In turn, the businesde cis driven by the
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macroeconomic factors. Furthermore, as discussedealhe performance of the
investment strategies is potentially affected kg firctors in the labour and product
markets. Therefore, an understanding of how thesgany fundamentals interact
with the macroeconomic factors would also help drettesign and time these

investment strategies to improve their performance.
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