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Introduction

Managers are classified into value and growth gsasgpearly as in the 1920s by Edgar
Lawrence Smith (1925, cited in Ibbotson and Rig#97), who advocates growth investing.
The first comprehensive argument in defense ofevawesting is from Graham and Dodd in
1934 (later edition in 1951), who discourage ineestfrom paying too high for the growth
expectation and encourage a “margin of safety’dorinvestment to be realized as a profit.
Value investment is still one of the most populareistment styles these days. Early academic
attempts to explain for the return difference bemvealue and growth stocks in the 1960s all
fail to adjust returns for risks. With the proli#gion of the asset pricing model and behavioural
finance literature, since then, subsequent papedy she value premium using different asset
pricing models and behavioural factors. Recentréteal development links the expected stock
returns with the real activities of the underlyifign, pioneered by Berk, Green and Naik
(1999). Most recently three papers, Zhang (200®pper (2006) and Carlson et al. (2004),
developed from Berk et al. (1999), theoreticallyplain the value effect based on firms’ real
activities.

This paper aims at empirically investigating (a)etfter the value premium actually
exists, and if yes, (b) how it is linked with theal activities at firm level. It tests the followgin
hypotheses. If the investment irreversibility matiken in Zhang (2005) holds, the value effect
would be reduced or eliminated when taking intcoact the extent to which firms’ investments
are irreversible and its interaction with the besm cycle. If the operating leverage mechanism
in Carlson et al. (2004) holds, the value effectildalso be reduced or eliminated when taking
into account the difference in the firms’ operatlagerage and its interaction with the business
cycle. Similarly, if the excess capacity mechanisnCooper (2006) holds, the value effect
would be reduced or eliminated when taking intooact the difference in the efficiency of
firms in utilising their resources and its intefaotwith the business cycle.

If the financial constraint status directly affethe value effect with value firms being

exposed to greater risk due to higher financialst@mt than growth firms along the line of



Livdan et al. (2009) and Gulen et al. (2008), thtug effect would be captured when financial
constraint is the only firm level information to beken into account. On the other hand, if the
financial constraint status affects the value eftaough firms’ investment and disinvestment,
along the line of Caggese (2007) and Hahn and R889), the value effect would only be
captured when both financial constraint and investinbased factors are considered.

Finally, to introduce some element of the relevaaotduture prospect of the macro
environment, this paper tests the relevance ofvwteecomponents of consumer confidence, i.e.
the macro environment prospect component and tresiar optimism component, to the value
effect. If the former component is relevant to tledue effect, the ability to capture the value
effect of an asset pricing model conditional ors thariable would imitate that of the model
when conditioning on the business cycle information

The paper makes the followingain contributions. It provides empirical test tet
theoretical models of Zhang (2005), Carlson et (2004) and Cooper (2008). To my
knowledge, Gulen et al. (2008) is the only papaet tasts the first two models and the last one
has not been empirically tested. Gulen et al. (Rd0&1 that across the BM deciles real
flexibility follow a monotonic pattern; however,taf controlling for real flexibility, the value
effect is still statistically significant in thegample. Furthermore, Gulen et al. (2008) does not
consider the interaction between real flexibilitydathe macro environment, a critical
component in all the models tested. This papes talitthree models, considering different
aspects of investment inflexibility and their irgetion with the business cycle.

Furthermore, this paper contributes to the liteetaf the impact of financial constraint
on the cross section of stock returns and attetopttfferentiates two channels through which
financial constraint might affect the value effaa, directly or indirectly through its impact on
firms’ investment and disinvestment. Finally, tipiaper attempts to shed further light on the
role of investor sentiment to the value effect Bfedentiating the role of the two components of
survey based consumer confidence factor, i.e. theranenvironment prospect component and

the investor optimism component.



Consistent with the literature, this paper find®osg evidence of the existence of the
value effect in the sample of firms listed in timeee main stock exchanges in the U.S. from
1964 to 2006, even when the returns are adjustedsts using Fama and French model which
contains a value factor. The results support teerthin Zhang (2005), Carlson et al. (2004) and
weakly support Cooper (2006).

The paper does not find supportive evidence ttafittancial constraint status of firms
directly influence the value effect. The empiriealdence suggests that the financial constraint
status of firms affects the value effect indiredtiyough its influence on firms’ investment and
disinvestment. This is in line with Caggese (20la} financial constraint amplifies the impact
of investment irreversibility on firms’ investmeint capital stock. It is also consistent with the
finding in Hahn and Lee (2009) that financial coasit affects the relationship between firms’
investment and disinvestment and their stock return

The paper finds the evidence that the survey basedumer confidence factor is
relevant to the value effect in a similar way thia@ business cycle factor is relevant to it,
suggesting that of the two components of the subased consumer confidence factor used in
Lemmon and Portniaguina (2006), it is the macrarenment prospect component rather than
the investor optimism component that is relevanth value effect. Given that the consumer
confidence factor reflects the consumer's expemtathbout the prospect of the macro
environment whereas the business cycle factordshibtorical information about the macro
environment, not surprisingly the conditional Fammad French model with the consumer
confidence factor captures the value effect battan that with the historical business cycle
factor.

Finally, the performance of the value investmerdtegy among firms with different
level of real flexibility is summarised as followSubsets of firms with high depreciation charge
and high rental expense generate higher value prertian the overall sample. High operating
leverage and high financial constraint generatddrigzalue premium than in the remaining
firms. However, there is no improvement as compaoethe overall sample. Investors might

gain more from the value investment strategy oy theght save transaction costs if they choose



firms in the subsets of high investment irrevetgibihigh operating leverage or high financial

constraint instead of pursuing the strategy invthele universe of stocks.

Literature review

Value premium and firms’ real activities

Recent theoretical development links the expedeckseturns with the real activities
of the underlying firm. A pioneering study is byrReGreen and Naik (1999), which proposes a
mechanism to link growth option, assets-in-place expected returns. The model requires that
investment opportunities are heterogeneous in Gsknes, Kogan and Zhang (2003) relax this
restriction by a general equilibrium context. Thea® papers are the foundation for the
development of the three models by Zhang (2005p€n(2006) and Carlson et al. (2004).

Zhang (2005) relaxes the assumption in Gomes ef2@D3) that firms have equal
growth options, and establish a relationship betwieens’ current productivity and investment
decision. The value premium is explained by thd¢ oegersibility and the countercyclical price
of risk. Firstly, firms face higher cost in cuttinban in expanding, resulting in asymmetric
convex adjustment cost. Value firms are burdendt wiore unproductive capital stock. As a
result of the cost reversibility assumption, in Iséate of the business cycle, they will face more
difficulty in cutting their capital stock comparéd growth firms. On the other hand, in good
state, growth stocks will face higher adjustmergtedhan value stocks. Due to asymmetry of
the cost reversibility, expansion is easier thasfucéion of capital sock. Consequently, value
stocks are riskier than growth stocks as the forhmere less flexibility than the latter in
confronting external shocks. Secondly in bad sthie,discount rates are higher. As a result,
more assets will become redundant, and value fivithdace more pressure to disinvest.

Cooper (2006) established a model using excesscita@s a proxy for investment
inflexibility. When a firm has experienced advestmcks, it has idle capital or excess capacity
whereas the market value declines, leading to Bilghratio. These firms benefit more from
positive shocks and suffer more from negative shpock having higher systematic risk. In

Zhang (2005) the ease of new investment enjoyegtdyth firms in good time brings about the



higher flexibility of growth firms in confrontingxernal shocks, hence lower systematic risk. In
Cooper (2006), new investments are more costlytemte will partially dampen the positive
effect of an economic boom to growth stocks thavaloe stocks. As a result, growth stocks do
not co-vary much with economic booms, or are exgpgedower systematic risk. The common
feature in Zhang (2005) and Cooper (2006) is tla#es firms have more capacity than growth
firms, benefit more from positive shocks and suffesre from negative shocks. On the other
hand, Carlson et al. (2004) use operating levemye the changes in demand for firms’
products to explain the value premium. When denfand firm’'s product decreases, the equity
value relative to its capital stock will also dexse. Given that the book value of equity is a
proxy for its capital stock, the firm's BM ratio dreases. Assuming that the fixed operating
costs are proportional to the capital stock, th@’'8 operating leverage also increase, exposing
the firm to higher systematic risk.

Given development of this branch of investmentteglatheoretical models, there is a
need for empirical studies to match the growthhaftetical studies. It would be interesting to
empirically test the explanatory power of firm-levavestment decisions through different
channels as proposed in Zhang (2005), Cooper (2&@&)Carlson et al. (2004) in explaining
the value premium. Anderson and Garcia Feijoo (208#ke an attempt in testing the effect of
firms’ investment decisions (as proxied by diffareglative measures of capital stock) on stock
returns. They find that (1) value firms significhnaccelerate capital investment before being
classified according to Fama and French’s portfstiding rules; and (2) the average return of
firms that recently accelerate investment is sigaiftly lower. These results, although shed
some light on the role of firms’ investment dearsion stock returns, are too general to be
attributable to the empirical evidence of any af theoretical models that inspired the study.
Gulen et al. (2008) use the Markov switching frarndwand find that the expected value
premium exhibits a counter-cyclical behaviour. Téwidence is consistent with the mechanisms
in Zhang (2005), Cooper (2006) and Carlson et28l04). The time-varying pattern reported in

Gulen et al. (2008) reinforces the need to take awcount the conditioning information in



understanding the cross section of stock returestblished in the studies on conditional asset

pricing'.

Hypothesis development

While the theoretical side of the literature suggegveral mechanisms that use the real
activities at firms’ level to explain the value &ft, the empirical side is inconclusive. This
paper aims to fill in the gap of empirically tegfithe role of key variables in firms’ real
environment that are central to several theoretiwthanisms to explain the value effect. Gulen
et al. (2008) use the ratio of fixed assets tol tataets and the frequency of disinvestment to
proxy for the investment irreversibility in Zhang005). Following Carlson et al. (2004), the
authors use operating leverage as an aspect dieedllity. Finally, Gulen et al. (2008) argue
that financial leverage has a similar role to ofiegaleverage in creating inflexibility in
addition to imposing financial constraint to thenfj and should be considered a measure of
inflexibility. When individually included in the oss sectional regression of stock returns on
flexibility measures, financial leverage and opeateverage are highly statistically significant
whereas the fixed asset ratio and the disinvestmenties are not. The composite flexibility,
measured as the average of the four variableslytsggtistically significant.

The result of the composite index might be drilgnthe contribution of the financial
and operating leverage rather than the fixed asgiet and the disinvestment proxy, given the
statistical insignificance of the latter two measurin addition, this evidence therefore lends no
direct support to the investment irreversibility chanism in Zhang (2005). Furthermore, with
the coefficient of the BM variable being positivedastatistically highly significant in the cross
sectional regressions when the composite indenxcladed, Gulen et al. (2008) does not provide
conclusive evidence that real flexibility accourits the value effect, although they are
evidently related due to the monotonic patternhese real flexibility measures across the BM

deciles. Finally, in testing the relationship betwehe real flexibility measures and the cross

! Examples include Jagannathan and Wang (1996)po®ethnd Zhang (2005), Lettau and Ludvigson
(2001).



section of stock returns, Gulen et al. (2008) doeeisconsider the interaction of the macro-
environment and the real flexibility factors in bathang (2005) and Carlson et al. (2004) to
create the value effect.

In Zhang (2005), firms’ investment irreversibiliby value stocks makes them riskier as
they are burdened with investments that are cdstlyeverse and become less flexible in
confronting macroeconomic shocks. This paper hymsdes that if the investment
irreversibility mechanism in Zhang (2005) holds tiross sectional difference in the returns of
value and growth stocks should be reduced or efitethwhen taking into account the extent to
which firms’ investments ariereversibleand its interaction with the business cycle.

According to Carlson et al. (2004), operating lage is the key variable that interacts
with changes in the demand for firms’ product teate the difference in the value of high vs.
low BM firms. Moreover, Gulen et al. (2008) findetlielevance of operating leverage to the
value effect. This paper therefore hypothesises iththe operating leverage mechanism in
Carlson et al. (2004), holds the cross sectiorférénce in the returns of value and growth
stocks should be reduced or eliminated when takimg account the difference in firms’
operating leverageand its interaction with the business cycle.

Finally, Cooper (2006) suggests the role of excegmcity to the existence of the value
effect. The relevance of excess capacity or efiigyeto the value effect has not been tested
empirically. This paper hypothesises that if theess capacity mechanism in Cooper (2006)
holds, the cross sectional difference in the retwfivalue and growth stocks should be reduced
or eliminated when taking into account the differenn firms’ capacity utilisationand its
interaction with the business cycle.

The impact of real flexibility on firms’ investmeand disinvestment can be influenced
by the firm’s financial constraint status. Accomlito Caggese (2007), the effect of investment

irreversibility on investment of capital stock &inforced by the financial constréinHahn and

2 At the beginning of a downturn, firms might waatdownside their fixed assets but are preventeu fro
doing so due to the irreversibility constraint. the downturn continues revenue becomes worsen. Some

firms may also have binding financing constraind @me forced to reduce their investment in working



Lee (2009) report evidence that suggests thatrthes sectional difference in firms’ investment
behaviour arise from financial constraints. Funhere, Livdan et al. (2009) use simulation of
data and find that firms with financial constraiate riskier as they are prevented from making
investment and smoothing the dividend streams nfroanting aggregate shocks. Gulen et al.
(2008) include financial leverage as a proxy forficial constraint and reports that firms with
higher BM have higher financial leverage.

Along the line of Livdan et al. (2009) and Gulerakt(2008), financial constraints play
a direct role to the existence of the value effeet,value firms are subject to higher financial
constraints and earn higher returns to compensat@vestor exposure to higher level of risk.
This paper hypothesises that if this argument hal@scould expect that the value premium is
captured wherfinancial constraint is taken into account whether or not firms’ invesht
inflexibility is taken into account.

Alternatively financial constraints affect the stoeturns through firms’ investment and
disinvestment according to Caggese (2007) and Hahth Lee (2009). Central to the
mechanisms that give rise to the value effect destethis paper is how capital stock changes
given the changes in the macro-environment. Thezdfte alternative hypothesis is that if the
capital stock is affected by the financial constratatus of firms, the value premium should be
captured when the firm level information includesth financial constraints and investment
based factorsi.e. investment irreversibility or operating leage.

Finally, to introduce some element of the relevaatduture prospect of the macro
environment, this paper considers the role of subased consumer confidence alternative to
the role of the business cycle. According to Lemnaowd Portniaguina (2006), consumer
expectations extracted from consumer confidencegegar predict business cycle peaks and

troughs well. Furthermore, this measure also costaiformation about investor optimism,

capital. When the downturn ends, firms are moreticas about increasing their fixed capital.
Consequently, during downturns, firms that faceeBtment irreversibility and / or financial constitai
would have fixed investment at an inefficiently higevel and working capital at an inefficiently low

level. During upturns, fixed investment might befficiently low.



according to Fisher and Statman (2002, cited in hem and Portniaguina (2006)). Other
studies on market based investor sentithéntl that the evidence of the linkage between the
investor sentiment and the value effect is notrcdea conclusive.

Ho and Hung (2009) find that when survey basedstoresentiment is used as the
conditioning variable, the common asset pricing el®adften but not always capture the value
effect. In Ho and Hung (2009), however, the two ponents of the survey based investor
sentiment, i.e. the macro environment prospectthadnvestor sentiment, are not separated.
This paper hypothesises that if the macro envirarirpeospect component is relevant to the
value effect, the ability to capture the value efffef an asset pricing model when the survey
basedconsumer confidencés used as the conditioning variable will imitateat of the model

when thebusiness cyclenformation is used as the conditioning variable.

Measurement of key variables

To test the role of investment irreversibility foetvalue effect as modeled in Zhang
(2005), investment irreversibility needs to be pedxfor. To measure the extent to which firms’
assets are irreversible, | follow the industrialomemic literature. Kessides (1990)
recommended a proxy for industry level sunk costssisting of three components — the
portion of capital which can be rented (negativetyrelated with the level of irreversibility),
the extent to which fixed assets have depreciatedatively correlated), and the intensity of the
second-hand market for the capital employed (neglgtcorrelated). Farinas and Ruano (2005)
modified the industry-level measure in Kesside9Q)9o three separate firm-level measures: a
dummy of 1 for firms renting at least part of thempital and O otherwise, the ratio of
depreciation charged during the year / total fiasdets, and the ratio of proceeds of fixed asset
sale / total fixed assets.

To avoid the effect of fully depreciated assetsnpeancluded in the firm’'s balance

sheet, | replace the denominator of total fixedetssn Farinas and Ruano (2005) with

% Baker and Wurgler (2006), Kumar and Lee (2005)weleer, evidence from these studies suggests that

that value and growth firms react differently teéstor sentiment.



beginning of the year net fixed assets. To incréfaserecision in measuring the cross sectional
difference in the fixed asset rental activities amfirms, | use the rental expense scaled by the
modified denominator instead of the dummy varialie$arinas and Ruano (2005). Finally,
using one year’s proceeds of fixed asset sale feigntly reduce the sample size whereas
arguably the underlying economic force that it noeesi.e. the intensity of the second hand
market for the assets employed by a firm, woulddramatically change from one year to the
next. Hence | modify the numerator of this meagar€arinas and Ruano (2005) to be the sum
of the proceeds of fixed asset sale in the lasetlyears.

The final measurements of three aspects of invedtimeversibility are depreciation
charge during the year, rental expense, and suhreqgfroceeds from fixed asset sale in the last
three years, all scaled by beginning of the yearfired assets. The higher the depreciation
charge ratio, the more quickly the asset are degiest; the more easily the firm can replace it
with new assets. The more assets are rented, treeeasily the firm can replace them with new
assets at the end of the rental contract, nornmallyonger than their useful life. Finally, the
more active the second hand market is, the moiily ¢las firm can replace an asset by selling it
into the second hand market to buy a new one. eftwe, arguably, all three variables are
positively correlated with firms’ flexibility and egatively correlated with investment
irreversibility.

The fixed asset ratio used in Gulen et al. (20@®sdchot directly describe the extent to
which a firm’s assets are irreversible. Firms mayenhvery high percentage of fixed assets in
their balance sheet but this mere fact does noertfak assets highly irreversible if their fixed
assets, for example, are quickly depreciated. fhiniexplain why the fixed asset ratio is
statistically weakest and insignificant among thexjes for real flexibility employed in Gulen
et al. (2008).

The other measurement of irreversibility at firnvdein Gulen et al. (2008) is the
dummy that takes the value of 1 if the firm disistgefor at least one year during the last three
years. Gulen et al. (2008) attributes this meastutbe frequency of disinvestment and argues

that the more frequently the firm needs to disitvise more prone it is to irreversibility. My
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measurement of the asset sale proceeds ratio eaptot only the frequency of disinvestment
but also the magnitude of the sale proceeds. Insdme manner as Gulen et al. (2008)’'s
argument, we could also expect that firms with hégiset sale proceeds ratio disinvest more
often, and consequently face the irreversibilitpljpem more frequently, hence the lower
flexibility. Similarly, the higher the depreciatiatarge and the rent ratios, the more frequently
the firm faces the irreversibility problem and tlwsver the flexibility. Therefore, the three
measures of investment irreversibility chosen is gaper could be negatively correlated with
firms’ flexibility. Which type of relationship hoklfor each measure is an empirical question.

To measure the operating leverage, this papervisliGulen et al. (2008) to use the
ratio of percentage changes in operating profibteetax to percentage changes in sales. To
avoid the negative value of operating leverage dsecoperating profits and sales move in
opposite directions in a year, we also follow Guitml. (2008) and take the three year moving
average of the ratio. If the three year moving ageris negative, | replace it with a missing
value.

To proxy for the capacity utilisation, | measure #fficiency of each firm using Data
Envelopment Analysis (DEA) | choose the following optimisation setting facé firm in 49
industries classified by Fama and French: Givenle¢kel of output, i.e. the inflation adjusted
sales, the DEA technique is used to measure thenapt input levels, i.e. fixed capital in the
form of depreciation expense, and human capitdaherform of inflation adjusted salary related
expense. The depreciation expense is not adjustedffation as it reflects the historical costs
at the time the fixed capital is acquired. The ltestithe DEA analysis is an efficiency level
from 0O to 1 for each firm each year by comparingagfirms in the same industry. When the
DEA analysis fails to give any efficiency level farfirm, i.e. when the optimisation fails, |
assume that the corresponding efficiency is zero.

To test the role of financial constraint, | use payout ratio. Almeida and Campello

(2007) use payout ratio together with credit ratim§ bonds and commercial papers and total

“| use the SAS code to perform DEA analysis by Emnejad (2005).
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assets to proxy for financial constraint. AccordingHahn and Lee (2009), these criteria reflect
the financial constraint in terms of external furdsilable for borrowing rather than the higher
cost of borrowing, with the former being more rele/than the latter according to Jaffee and
Russell (1976), Stiglitz and Weiss (1981), and @wexdd et al. (1984). Compared with the
other alternative measures in Almeida and Camg20®7), payout ratio is a more direct and
straight forward measure of the ability of a fironmhobilise funds. Hence this paper uses payout
ratio to proxy for financial constraint.

In the light of Boudoukh et al. (2007), this papees net payout ratio, i.e. the sum of
dividends and stock repurchase minus share issuscaled by net income. Gulen et al. (2008)
use financial leverage as a measure for financifiexibility of firms. There is a subtle
difference between the debt overhang and the finhoonstraint of a firm. A firm might have
high debt overhang but if it can get access to baaks or capital markets, it is not financially
constrained. The hypotheses to be tested relatketdinancial constraint status of the firm.
Therefore it is more appropriate to use net payatio to test the hypotheses in relation to

firms’ financial constraint status.

Methodology and data

An asset pricing model is used to test the relewaot information about firms’
inflexibility and the financial constraint statusthe value effect. Literature suggests the role of
conditioning information in investigating the crasection of stock returns. This paper uses the
conditional asset pricing framework in Avramov &lordia (2006). The framework involves
Fama and MacBeth two stage procedure. In stage stoek returns of individual firms are
adjusted for risks using an asset pricing modelstege two, the risk adjusted returns are
regressed against the variables that proxy fomtaely documented asset pricing anomalies.
An asset pricing anomaly is captured when the twefit attached to it is not significantly
different from zero. Lower adjusted R-square isdigmal for the improving explanatory power

of the model overall.
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The framework in Avramov and Chordia (2006) usesfievel data rather than the
traditional portfolio approach in order to avoid (asing information when stocks are grouped
into portfolios and (b) data snooping biases. Aaptidvantage of the framework is that it can
flexibly incorporate additional information into ghmain asset pricing model used to adjust
stock returns for risks. Avramov and Chordia (20@6}he first study to use both firm level
variables, i.e. BM and size, and the business cladtor to condition betas. Antoniou et al.
(2007) use Avramov and Chordia (2006) frameworkibciude analyst forecast variables in the
second stage to test the impact of these variasiegbe momentum effect and find that these
behavioral variables are not relevant to the mouoranéffect. Bauer et al. (2009) use this
framework to price 25 size-BM portfolios. Ho andrgu(2009) condition the Fama and French
factors additionally on investment sentiment amd fihat the conditional models often but not
always capture the value effect.

Size and BM are chosen as the conditioning varsalnleAvramov and Chordia (2006)
as they proxy for asset-in-place and growth optiarBerk et al. (2003). Zhang (2005), Cooper
(2006) and Carlson et al. (2004) build on the wafrBerk et al. (2003) to offer the explanations
to the value effect. To test the role of sever#ikxibility measures that are hypothesized to be
relevant to the value effect, | adopt several cbhartg the framework settings. Size and BM are
replaced with three measures of investment irrdviditg, operating leverage and efficiency.
Financial constraint is subsequently added as dittoning variable to test the supplementary
role of this factor. To highlight the need to tdkt account the interaction of the inflexibility
measures with the macro environment, | subsequsuopplement the business cycle factor and
the interaction terms with the inflexibility measar Finally, | replace the business cycle factor
with the survey based investor sentiment. Investmtiment is chosen as it is supposed to
reflect investors’ view of the future macro envineent which is closely tied with the firms’
investment and financing decisions to produce Hiaeveffect according to the mechanisms by
Zhang (2005), Cooper (2006) and Carlson et al.4p@8sted in this paper. Furthermore, prior
studies in investor sentiment also suggest thatevstiocks are more sensitive to it while growth

stocks are not.
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The general model specification is described bellomstage one, the following time

series regression is run for individual firms:

1
R — Ry =[aj,0 a;, a;,|X| BC |+
BFM_1
_ . _
Firm,
3 BC,,
B Bia Bia Ba Bys Bslx t xF, +e, (1)
f=1 BFj,t—l
Firm, , xBC,
_Firmjvt_l X BFjH_

in which R, is the return on stock j at time BC,_,is one month lagged business cycle

variable, chosen as the spread between US corpooatts with Moody’s rating of AAA and
BAA. F represents priced risk factors, which include trerket factor, the HML and SMB

factors of the Fama and French model (1993, 1988 characteristicFirm, _, is the firm

level measurements of (a) investment irreversihilijp) operating leverage, and (c) financial

constraintBF; _, is the investor sentiment factor.

The conditioning factors are introduced one by tankighlight the supplementary role
of each factor. The investment irreversibility maas, the operating leverage and the efficiency
measure are not simultaneously present in a madétey are competing factors in different
models of Zhang (2005), Carlson et al. (2004) andpér (2006) respectively. The business
cycle factor and the investor sentiment are noukaneously present in a model at the same
time as the sentiment factor contains subjectiea\of investors about the macro environment
and therefore is correlated with the business dadtor.

In stage two, i.e. the cross sectional regressibiesrisk adjusted returns obtained from
stage one are then regressed on lagged returssessathe explanatory power of the model to
the momentum effect. Size, BM and stock turnover imcluded in these cross sectional
regressions to control for the existence of othelt documented asset pricing anomalies in the

sample.

14



Sze; .,
Rjt = COt + CBM it BM jt-1 + [Clt C2t Cst]x PR] -1 + ujt (2)
Turnover;,

in which R}t is the risk adjusted return of stock j at timengasured as the sum of the constant

and the residual terms from equation (1). The veatsize, past returns and stock turnover in

equation (2) represent the control factors, reptésg other well documented asset pricing

anomalies (size, momentum, and liquidity). The rtufbothesis is that the coefficierdy,,

attached to the BM is not significantly differembrh zero, meaning that the value effect is
captured when returns are adjusted for risks igestane. Fama and MacBeth coefficients and t-
statistics are reported. The t-statistics are ctetkfor autocorrelation and heteroskedasticity
using the Newey and West (1987).

| follow Avramov and Chordia (2006) to measure traiables in stage two. Size
measures the market capitalisation of a stockeaetid of each month. To calculate BM ratio,
book value equals common equity plus deferred ifaavéilable), market value equals market
capitalisation as of December of the previous y&is ratio is matched with the series of
monthly stock returns from July current year to eludollowing year. Three variables that
measure past returns are cumulative returns fothmdmo 3, 4 to 6 and 7 to 12 prior to current
month. The turnover of NYSE — AMEX stocks equaling volume divided by outstanding
number of shares if the stock is listed in NYSEAMEX. The turnover of NASDAQ stocks is
constructed in a similar manner.

Following Avramov and Chorida (2006) and Brennanaé (1998), | perform
transformation of the key variables measured altovavoid skewness. | measure investor
sentiment by the one month lag consumer confiderdex published by the Conference Board
as in Lemmon and Portniaguina (2006).

The sample size includes stocks which are ndtérfihancial and utility sectors and are
listed in the three stock markets — NYSE, AMEX aNASDAQ. Stocks should have a
minimum of 36 months of non-negative book valueadity to be included in the sample. The

coverage period is from July 1964 to December 200@. resulting sample is 1,484,375 firm-
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months over the period of July 1964 to Decembe6200 510 months. Total number of firms

across the sample is 9,821. Data used in this pafremm CRSP — Compustat databases.

The results

The existence of the value effect

To determine whether the value premium exist egample, | first perform the cross-
sectional regression of the excess returns of ididal stocks on the transformed BM ratio.
Other firm characteristics, i.e. size, lagged muand stock turnovers are included in the
regression to control for the size, momentum aquidiity anomalies. Results in part A of Table
1 show that the coefficient attached to the BM alale is positive and significant. The value

effect exists in the sample when stock returngateadjusted for risks.

[Table 1 about here]

Panel B of Table 1 investigates whether the valfieceexists in our sample when
returns are adjusted for risks using the (uncomudditi) Fama and French model in the following

time-series regression:

AT :aj,o"'gﬁj,l':ﬂ t e (3)
where F,, represents priced risk factors, which include rirerket factor, the HML and SMB
factors of Fama and French. Equation (3) is théricesd version of equation (1) when we
impose @, =a,, =0and B, =f,;=...= B, =0 to equation (1). Stocks returns are
adjusted for risks using Fama and French modelghwhicludes the HML factor representing
the value effect. If the value factor in the Fama &rench model is sufficient to capture the
value effect, we can expect the coefficiany, . in the cross-sectional regression expressed in
equation (2) to be insignificant.

Panel B of Table 1 shows that after adjusting feksrin the time series regressions

using the Fama and French model, the remainingrretamponents still exhibit significant
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coefficient attached to the BM variable in the sysectional regressions. The value effect
exists even after returns are adjusted for risksguihe unconditional Fama and French model,
although the model already contains a value fadtothe following sessions, | investigate
whether the value effect can be captured by thélitonal version of Fama and French model
containing information at the firm level and theamalevel which is theoretically argued to be
relevant to the value effect.

In Panel C of Table 1, the classic value investnstrategy is replicated. Firms in the
sample from Panel B of Table 1 are ranked into ldecbased on the BM, measured in
December year t-1 for observations from July ofryéa June of year t+1. The value strategy is
tested by reporting unadjusted returns of ten éguabighted portfolios and of the hedge
portfolio that goes long in value stocks with highl and goes short in growth stocks with low
BM. The hedge portfolio generates the return o8%3per month and is highly statistically
significant. The three panels report strong evideoicthe existence of the value effect in the
sample, whether returns are unadjusted or adjusten) the unconditional Fama and French

model.

The role of firms’ investment characteristics

To assess the sole contribution of firm level infation to the value effect, the paper
adjusts risks for individual stock returns using ttonditional Fama and French model in which
firms’ investment characteristics are used as ttweditioning variables. In stage one, the

following time-series regression is run:

1
Firm;

3
Ri = Rgy =0/,~,0+Z[,Bj,l 131,2]’{ }foﬁejt (4)
f=1
in which R, is the return on stock | at time k, represents priced risk factors, which include

the market factor, the HML and SMB factors of tlerfa and French model. Firm characteristic

Firm, _, represents the firm level variables that are refeva the value effect, including the

measurements of the extent to which firms’ assets igeversible, operating leverage,
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efficiency, and financial constraint status. Equat{4) is the restricted version of equation (1)

whena;, =a;, =0and 8, =...= ;5 =0.

[Table 2 about here]

In Panel A of Table 2, the original sample is fité by the availability of the
measurements of investment irreversibility. Pait Peplicates Panel B of Table 1and uses the
unconditional Fama and French model to adjust iflksrin stage one. Similar to the result in

Panel B of Table 1, Part A.1 in Table 2 shows tihat value effect is very strong in this

subsample, with the coefficienty, , being highly statistically significant. In part A.2he

unconditional Fama and French model in stage omepkiced by the conditional version in

which the betas are conditioned on the three measufrinvestment irreversibility. Given the

highly significant coefficientcg,, . including only information about investment irresiility

does not help Fama and French model to captureghee effect. However, the coefficient

Cgyv . IS smaller in part A.2, suggesting that introducthg information on firms’ investment

irreversibility helps reducing the economic sigraince of the value effect. Panel B and C of
Table 2 exhibit a very similar behaviour with ParelIn each subsample, the value effect
strongly exists when the unconditional Fama andiéhrenodel is used in stage one. Introducing
information on operating leverage (Panel B), edficly (panel C), or financial constraint (Panel

D) does not help the model to capture the valueckffout does help to reduce the economic

significance of the effect, with the coefficieay,, , getting smaller when the relevant firm level

information is used as the conditioning variable.

According to Caggese (2007), the effect of investinmeeversibility on investment of
capital stock is reinforced by the financial coastt. Hahn and Lee (2009) provide evidence
that the cross sectional difference in firms’ irnvesnt behaviour arise from financial constraint.
We therefore expect that supplementing the conditid-ama and French model used in part

A.2 with information about firms’ financial consind status can help to improve the ability of
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the model to capture the value effect. In Panelth&, original sample is filtered by the

availability of information about both investmentreiversibility measures and financial
constraints. Part E.1 replicates part A.2 and tise<onditional Fama and French model with
betas being conditioned on information about investt irreversibility to adjust for risks in

stage one.

Similar to the result in part A.2, part E.1 showattthe value effect is very strong in

this subsample with the coefficierty,, , being highly statistically significant when only

investment irreversibility is the conditioning vale. When financial constraint is the only

conditioning variable, part E.2 reports similaruleso part D.2, i.e. the coefficierty, , being

highly statistically significant and hence the sffovalue effect. In part E.3, when both
investment irreversibility and financial constraame the conditioning variables, the value effect
still strongly exists, yet with lower economic astdtistical significance than in part E.1 and E.2
where only one factor plays the role of the conditig variable.

Panel F resembles the procedures in Panel D exaaipthe investment irreversibility
factor is replaced with operating leverage. Similatterns are also observed in part G when the
investment irreversibility measure is replaced withe efficiency measure. Introducing
information about firms’ financial constraint toetltonditional Fama and French model with
firm level measurements of investment inflexibilityeing the conditioning variable is
insufficient to capture the value effect. Howewte economic and statistical significance are
smaller than in the case of the single conditioniagable. Overall, the evidence from Table 2
suggests that the value effect can not be expldwyetdking into account solely the firm level
characteristics, although the value effect coulddmkiced by considering both the investment
inflexibility, i.e. investment irreversibility, opating leverage, or efficiency or capacity

utilisation, and the financial constraint status.

The role of firm characteristics in the presence thie business cycle factor

Central to the mechanisms that give rise to thaevaffect in Zhang (2005), Carlson et

al. (2004), and Cooper (2006) is the cyclical béhav of firms due to their investment

19



inflexibility. The empirical evidence presentedfao suggests that solely firm level information
is insufficient to capture the value effect. Thession investigates the role of the business cycle

in combination with the relevant firm level infortian.

[Table 3 about here]

Table 3 reports the time-series averages of indalicstocks’ cross-sectional OLS
regression coefficients (equation (2)) for all &®disted in NYSE — AMEX — NASDAQ. In

stage one, the following time-series regressionns

1
3 Firm,
R — Ry :aj,0+2[ﬁj,1 ,3;,2 ,3;,3 ﬁj,5]x BC XFq te,
=1 t-1
Firm, , xBC

(5)

The risk-adjusted return of individual stocks isamared as the sum of alpha and the

error term. Equation (5) is the restricted versafnequation (1) whera;;, =a,, =0and

Bis=Bs=0).

In Panel A of Table 3, the original sample is fitte by the availability of the business
cycle factor and firms’ investment irreversibilitart A.1 replicates Panel B of Table 1 and
uses the unconditional Fama and French model wosttjr risks in stage one. Similar to the

result in Panel B of Table 1, part A.1 in Tableh®ws that the value effect is very strong in this
subsample, with the coefficiert, , being highly statistically significant. Part A.2pteates
part A.2 in Table 2 where betas in the Fama anddfrenodel in stage one are conditioned on
the investment irreversibility. The result is alsnilar, the coefficientcy,, is still highly
statistically significant, but the economic andtistecal significance are lower than when the

unconditional model is used. In part A.3 of Tabld&tas are conditioned solely on the business

cycle factor. Introducing the business cycle faatalty does not help the Fama and French

model to capture the value effect, as the coefftcty,, , is highly statistically significant.
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In part A.4 of Table 3, betas are conditioned othdoms’ investment irreversibility
and the business cycle factor. As predicted by ghé2005), information about firms’

investment irreversibility and its interaction withe business cycle could explain the value

effect. The coefficientcy, , becomes statistically insignificant and economicalinaller than

those in part A.1 to A.3. In addition to supportihg mechanism of Zhang (2005) this evidence
also highlights the role of the external environtreemd the need to consider its interaction with
firms’ investment irreversibility.

When investment irreversibility is replaced witheogting leverage in Panel B of Table
3, similar patterns are observed. The value e#gidts in the subsample. Including information
about operating leverage helps reduce the econamdcstatistical significance of the effect but
is insufficient to capture it. When information aibdhe business cycle and its interaction with

firms’ operating leverage is supplemented to thedd¢mnal Fama and French model, the model

can capture the value effect. The coefficiery, , becomes statistically insignificant and

economically smaller than those in part B.1 to Ba3addition to supporting the mechanism of
Carlson et al. (2004) this evidence also highlightsrole of the external environment and the
need to consider its interaction with firms’ opergtleverage.

In panel C of Table 3, investment irreversibilisyreplaced with efficiency measure.
The value effect exists in the subsample. Including information about firms’ capacity
utilisation has only a small impact on the econosignificance of the value effect. When
information about the business cycle and its intiiza with efficiency is supplemented to the
model, the value effect is still significant, altlgh the economic and statistical significance is
smaller. The evidence provides a weak support wwp€o0(2006). Alternatively, the mechanism
by Cooper (2006) might hold but the measuremewtphcity utilization at firm level each year
might prevent the empirical test from showing sgy@nsupporting evidence. In Panel D of
Table 3, the structure is similar to that in theeyious panels except that the firm level
characteristic is financial constraint. The valffea exists whether the asset pricing model in

stage one is unconditional, or conditional on tharicial constraint only, on the business cycle
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information only, or on both financial constraimdabusiness cycle information. Hence it does
not support the hypothesis that financial constrdirectly contributes to the cross sectional
difference in returns between value and growthkstoc

Panel E of Table 3 reports the result for the suipda with available information about
the business cycle, investment irreversibility, diméncial constraint. In part E.1 to E.3, the
value effect exists in all scenarios when the agsgeing model in stage one is the Fama and
French model, or the conditional version using biotestment irreversibility and financial
constraint factors as the conditioning variables,thee conditional version using solely the
business cycle information. In part E.4 when aleéhvariables, i.e. business cycle factor,

investment irreversibility and financial constrafattors, are used as the conditioning variables,

the Fama and French model completely capturesatue effect. The coefficiertg,, , becomes

statistically insignificant and economically smalliean those in part D.1 to D.3.

In comparison with the coefficienty,, , in part A.4, the coefficienty,, , in part E.4 is

less significant both statistically and economigallhis evidence suggests that financial
constraint influences the cross sectional diffeeeimcthe presence of investment irreversibility
across the business cycle. It is in line with Cagge007) that financial constraint amplifies the
impact of investment irreversibility on firms’ inggnent in capital stock, and and Hahn and Lee
(2009) that financial constraint affects the relaship between firms’ investment and
disinvestment and their stock returns. The resydperts the hypothesis that financial constraint
plays an indirect role to the value effect througimplifying the impact of investment
irreversibility on the value effect across the bess cycle.

Panel F of Table 3 resembles the structure of P&mekxcept that investment
irreversibility is replaced with operating leveradde patterns in Panel F mirror those in Panel
E. Specifically, in part F.1 to F.3, the value effexists in all scenarios when the asset pricing
model in stage one is the Fama and French modelheorconditional version using both
operating leverage and financial constraint factass the conditioning variables, or the

conditional version using solely the business cynfermation. In part F.4 when all three
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variables, i.e. business cycle factor, operatingrigge and financial constraint factors, are used

as the conditioning variables, the Fama and Fremattel completely captures the value effect.

The coefficientcy,, , becomes statistically insignificant and economicathaller than those in

part F.1 to F.3. The result in Panel F confirmg thaPanel E and support the hypothesis that
financial constraint plays an indirect role to tredue effect through amplifying the impact of
operating leverage on the value effect acrossulsmbss cycle.

In Panel G, the procedures in panel E is repeateshwfficiency plays the role of firm
level investment inflexibility. The value effect &atistically and economically weaker each
time the asset pricing framework includes (a) infation about financial constraint and
efficiency, (b) business cycle factor, and (c) filevel information and business cycle
information. In part G.4., when all three sourcésnformation being firm level information
about investment and financing inflexibility andsimess cycle are included in the framework,
the value effect still exists. In light with theidgnce from panel G of Table 2, the evidence in
panel G of Table 3 suggests the weak support ofp&@o{2006) and potential measurement
problem for annual firm level capacity utilisation.

Overall, the evidence in Table 3 suggests the aglex of the interaction between firm
level inflexibility and the business cycle. In afloh, Table 3 also provides supportive evidence
for the mechanisms suggested by Zhang (2005) ardddeaet al. (2004). It lends weak support
to the mechanism by Cooper (2006). The weaker stippaCooper (2006) might potentially
lies in the measurement of capacity utilisationrtfi@rmore, the evidence also suggests that
financial constraint plays an indirect role to thaue effect through amplifying the impact of

investment inflexibility on the value effect acrabs business cycle.

The role of firm characteristics in the presence ioivestor sentiment

While there is no conclusive evidence that invesemtiment gives rise to the value
effect, prior studies on investment sentiment sagdkeat there is evidence that value and
growth firms react differently to investor sentinheAccording to Lemmon and Portniaguina

(2006), the survey based consumer confidence factatains information about both investor
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sentiment and the macro environment prospect coemsnHo and Hung (2009) find that when
supplementing survey based investor sentimentrimdton as the conditioning variable to the
original Avramov and Chordia (2006) model, the eagffect is often but not always captured.
In Ho and Hung (2009), however, the two componehthie survey based investor sentiment,
i.e. the macro environment prospect and the investatiment, are not separated.

So far, this paper establishes that the macro emvient information is relevant to the
value effect given firm level inflexibility. Thisession tests whether the macro environment
prospect component or the investor sentiment coengoim the consumer confidence factor is

relevant to the value effect.

[Table 4 about here]

Table 4 reports the time-series averages of indalicstocks’ cross-sectional OLS
regression coefficients (equation (2)) for all &godisted in NYSE — AMEX — NASDAQ. In

panel A, the following time-series regression is i stage one:

1
3 Firm,
R — Ry :aj,0+2['gj,1 :8,',2 :81,4 ﬂj,ﬁ]x BE XFq +e,
f=1 t-1
Firmj,t_l x BF,_,

(6)

The risk-adjusted return of individual stocks isamared as the sum of alpha and the

error term. Equation (6) is the restricted versafnequation (1) whera;;, =a,, =0and

,Bj 3= ,Bj 5 =0). BF_, is the one month lagged consumer confidence indésighed by the

Conference Board and used in Lemmon and Portniag@06).

In Panel A of Table 4, the original sample is fite by the availability of the consumer
confidence and firms’ investment irreversibilityarPA.1 replicates Panel B of Table 1 and uses
the unconditional Fama and French model to adpurstgks in stage one. Similar to the result in

Panel B of Table 1, part A.1 in Table 4 shows thet value effect is very strong in this

subsample, with the coefficierty,, , being highly statistically significant. Part A.2pteates
part A.2 in Table 2 where betas in the Fama anddfrenodel in stage one are conditioned on
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the investment irreversibility. The result is alsnilar, the coefficientcy,, ,is still highly

statistically significant, but the economic andtistecal significance are lower than when the
unconditional model is used. In part A.3 of Tablebgtas are conditioned solely on the

consumer confidence variable. Introducing the comsuconfidence factor only does not help

the Fama and French model to capture the valuetefés the coefficientcy, (is highly

statistically significant. Investor sentiment igtéfore not the sole factor to the value effect.

In part A.4 of Table 4, betas are conditioned othldoms’ investment irreversibility

and the consumer confidence factor. The coefficigyt  becomes statistically insignificant

and economically smaller than those in part A.JAt8. The patterns in Panel A of Table 4
mirror those in Panel A of Table 3 where the bussneycle factor is in the palce of the
consumer confidence factor. This evidence suggists the macro environment prospect
component in the consumer confidence rather theumtrestor sentiment component is relevant
to the value effect. Furthermore, given that thexscmner confidence factor reflects the
consumer’s expectation about the prospect of therenvironment whereas the business cycle

factor is the historical information about the n@menvironment, not surprisingly the coefficient

Cgy ¢ IN part A4 of Table 4 is also statistically andoeamically less significant than the

coefficient Cy, , in panel A.4 of Table 3. Finally, not only the @atts in Panel A of Table 4

mirror those in Panel A of Table 3, the patternghim other panels, i.e. B to G, of Table 4 also
imitate those in the corresponding panels of T8blehe evidence therefore confirms that of the
two components of the survey based consumer codédactor, the investor optimism

component is not the driving factor to the valuéeef The macro environment prospect
component is relevant to the value effect in a lsimivay that the business cycle factor is

relevant to it.

The value investment strategy

If theoretically and empirically investment infléXity and financial constraint are

relevant to the existence of the value effect, acfzal question is how this information can
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benefit investors. Table 5 reports the value inwesit strategy among firms with different
levels of investment and financial inflexibility.irgt, the sample from Panel B of Table 1 is
filtered for the availability of the depreciatiomarge ratio in Panel A, rent ratio in Panel B,
fixed asset sale proceed ratio in Panel C, opgrédverage in Panel D, and financial constraint
in Panel E. Firms within each of these subsampiegpartitioned into high (70th percentile and
above), medium (30th percentile to 70th percentl®) low measures (below 30th percentile)
of flexibility or financial constraints. Within ehcsubsample and subset, firms are ranked into
deciles based on the BM, measured in Decembertylefor observations from July of year t to
June of year t+1. The value strategy is testedeppnting unadjusted returns of ten equally
weighted portfolios and of the hedge portfolio thaes long in value stocks with high BM and
goes short in growth stocks with low BM. Given thia¢ conditional framework with excess
capacity in Tables 2, 3 and 4 only weakly suppbé mechanism by Cooper (2006), which
might be due to the measurement of capacity uitisathis section does not report the value

investment strategy among firms with high vs. lewdls of capacity utilisation.

[Table 5 about here]

With regard to the proxies for investment irrevieility, i.e. depreciation charge ratio,
rent ratio and fixed asset sale proceeds ratidherone hand, arguably all three variables are
positively correlated with firms’ flexibility and egatively correlated with investment
irreversibility. This is because the higher the réemtion charge ratio, the more quickly the
asset are depreciated, the more easily the firnrgalace it with new assets. The more assets
are rented, the more easily the firm can replaeentvith new assets at the end of the rental
contract, normally no longer than their useful .lifénally, the more active the second hand
market is, the more easily the firm can replacasset by selling it into the second hand market
to buy a new one. On the other hand, in the sanmnenaas Gulen et al. (2008)’s argument, we
could also expect that firms with high asset salecgeds ratio disinvest more often, and

consequently face the irreversibility problem mdrequently, hence the lower flexibility.
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Similarly, the higher the depreciation charge dmel ient ratios, the more frequently the firm
faces the irreversibility problem and the lower flexibility. Therefore, the three measures of
investment irreversibility could be negatively adated with firms’ flexibility.

In Panel A of Table 5, the value premium is highasthe high depreciation charge
subset of firms, and 31% higher than the value prenin the overall subsample. In Panel B of
Table 5, it is also highest in the high rent sulaset is 16% higher than the value premium in
the overall subsample. This evidence suggestsirihdie context of value and growth stocks,
high depreciation charge and high rental activittgse firms to face the question of investment
irreversibility more often, and firms that facegigroblem more often are less flexible. Among
these less flexible firms, any difference in thexibility between value and growth firms will be
amplified into higher value premium. Accordinglfet value premium among these firms is
highest.

In Panel C of Table 5, the value premium is hightethe two ends of the fixed asset
sale proceeds spectrum but its magnitude only appetes the magnitude of the value
premium in the overall subsample. The asset sabeepd measure reflects two sides of
investment irreversibility which are both relevaémithe value effect. On the one side, low sales
proceeds means less active second hand markeiriias’ fassets, exposing firms to more
inflexibility. On the other side, high sales prodsemeans firms disinvest more often as also
argued in Gulen et al. (2008). Firms that face gbestion of investment irreversibility more
often are less flexible. Hence in the context olugaand growth stocks, firms at the two
extremes of capital stock sale proceeds genergltehvalue premium.

In Panel D and E of Table 5, the value premium ighést in the high operating
leverage and high financial constraint subsetse@sly. The evidence is supportive of the
hypotheses that the higher the operating leverfigan€ial constraint), the higher the value
premium. However, there is no improvement in thequeance of the overall sample and of
the highest performing subsets.

The practical implications for investors from thapgrical evidence can be summarised

as follows. The subsets of firms with high depreeracharge and high rental expense generate
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higher value premium than the overall sample. Fimith high operating leverage and high
financial constraint generate higher value premibiam the remaining firms. However, there is
no improvement as compared to the overall sampleestors might benefit from saving
transaction costs if they choose firms in thesesstghinstead of the overall universe of firms

when pursing the value investment strategy.

Conclusion

The paper investigates the role of various soufic@s firms’ real environment that
contribute to the value effect. Consistent with litexature, this paper finds strong evidence of
the existence of the value effect in the samplerofs listed in the three main stock exchanges
in the U.S. from 1964 to 2006, even when the retare adjusted for risks using Fama and
French model which contains a value factor. Solermation about either firms’ investment
irreversibility or operating leverage is insuffioieto completely explain the risk adjusted value
premium. When investment irreversibility is consilk together with the financial constraint
status, this combination is still insufficient tapture the value effect but helps reduce the
economic significance of the effect. Similar pattés observed when financial constraint is
combined with operating leverage or with capacifilisation. The evidence suggests that the
models of Zhang (2005), Carlson et al. (2004) andp@ér (2006) are not supported if only firm
level information is taken into account.

The theoretical models of Zhang (2005), Carlsoralet(2004) and Cooper (2006)
suggest that the value effect arises as firmséxiffiility makes value and growth firms behave
differently across different phases of the busirgste. This paper reports that only when both
investment irreversibility and business cycle aieeh into account does the Fama and French
model capture the value effect. This evidence suppthe theory in Zhang (2005) and
highlights the important role of the business cyideexplaining the value effect. Similarly
operating leverage and the business cycle factmthher help the Fama and French model to
capture the value effect, a result that is suppero Carlson et al. (2004). In the presence of

both capacity utilisation and the business cycttoia the Fama and French model still fails to
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capture the value effect, yet the economic andssitatl significance of it are lower than when
only capacity utilisation is present. Thereforeg ttmechanism in Cooper (2006) is weakly
supported, and the weak support might be due tontfasurement of capacity utilisation.

The paper does not find supportive evidence thafittancial constraint status of firms
solely influence the value effect. The Fama andé&hmemodel fails to capture the value effect
when conditioned only on financial constraint orlwoth financial constraint and the business
cycle factor. However, when supplementing the fai@nconstraint factor to the conditional
Fama and French model which contains informatioaualfa) investment irreversibility or
operating leverage and (b) the business cycle fattte explanatory power of the model with
regard to the value effect significantly improveatistically and economically. This evidence
suggests that the financial constraint statusrofdiaffects the value effect indirectly through its
influence on firms’ investment and disinvestmenhisTis in line with Caggese (2007) that
financial constraint amplifies the impact of invasnt irreversibility on firms’ investment in
capital stock. It is also consistent with the fimgliin Hahn and Lee (2009) that financial
constraint affects the relationship between firmsestment and disinvestment and their stock
returns.

The paper finds the evidence that the survey basedumer confidence factor is
relevant to the value effect in a similar way thia@ business cycle factor is relevant to it,
suggesting that of the two components of the subased consumer confidence factor used in
Lemmon and Portniaguina (2006), it is the macrdrenwment prospect component rather than
the investor optimism component that is relevanthe value effect. Given that the consumer
confidence factor reflects the consumer's expemtathbout the prospect of the macro
environment whereas the business cycle factordshtktorical information about the macro
environment, not surprisingly the conditional Fammad French model with the consumer
confidence factor captures the value effect bdttan that with the historical business cycle
factor.

Finally, the performance of the value investmenategy among firms with different

level of real flexibility is summarised as followSubsets of firms with high depreciation charge
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and high rental expense generate higher value prertian the overall sample. High operating
leverage and high financial constraint generatddrigzalue premium than in the remaining
firms. However, there is no improvement as compaoethe overall sample. Investors might
gain more from the value investment strategy oy thgght save transaction costs if they choose
firms in the subsets of high investment irrevetiibihigh operating leverage or high financial

constraint instead of pursuing the strategy invthele universe of stocks.
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Table 1: The existence of the value effect

This table reports the existence of the value effethe sample. First, in Panel A, raw excessrnstof individual stocks are cross-sectionally esged against the
transformed BM ratio. Other anomalies are contcoblg including the transformed variables that préxythem, including size, lagged returns, stoakdwers. Similar to
Avramov and Chordia (2006), we include NASDAQ dumtmyeflect the difference in the way trading vokim recorded for NYSE-AMEX versus NASDAQ stockanBl
A reports the time-series averages of these crexdsesal regressions. A significant coefficientatted to the BM ratio is evident for the existeatéhe value effect in the
sample using the raw stock returns.

Panel B reports the time-series averages of indalidtocks’ cross-sectional OLS regression coeffits (equation (2)) for all stocks listed in NYSEAMEX —
NASDAQ.

Sze;,,
Rjt = Cot + Cawm it BM jt-1 + [Clt Cx C3t]>< PRj -1 + ujt (2)
Turnover;
in which R}t is the risk-adjusted returns of individual stociséng the Fama and French model. The risk adjustieins are measured as the sum of alpha andternorin

the following time-series regressions for indivitls@cks (the unconditional version of equation:(1)
3

R, — Ry zaj,0+2ﬂj,l|:ft T € 3)
f=1

Rjt is the return on stock j at time k, represents priced risk factors, which include theket factor, the HML and SMB factors of the Famed &rench model. The vector

of size, lagged returns and stock turnover in @éqnal) represent the control factors, representitiger well documented asset pricing anomaliee (simomentum, and

liquidity). These factors are constructed followitsgramov and Chordia (2006). Details of how theadables are constructed are in the Methodologydatd session. The

null hypothesis is that the coefficiel,, , attached to the BM ratio is not significantly diéat from zero, meaning that the value effect duasexist once returns are

adjusted for risks in stage one. The t-statistiescarrected for autocorrelation and heteroskedifstising the Newey and West (1987) proceduré* gnd *** denote the

statistical significance levels of 10%, 5% and E¥pectively. The coefficients are multiplied by 100
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Panel A: The value effect

NASDAQ NYSE - AMEX

using raw returns BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.27 0.97 0.71 0.53 -0.16 -0.09 -0.11 -0.25 0.90 82%
t value 3.86 4.03 3.55 3.44 -3.16 -1.36 -1.78 -1.10 3.04
p value 0% 0% 0% 0% 0% 17% 8% 27% 0%

*k% *kk *k% *k% *kk * *kk
Panel B: The value effect
using risk adjusted returns NASDAQ NYSE - AMEX
from unconditional model BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.16 1.67 0.63 0.53 -0.09 -0.09 -0.16 -0.09 0.05 25%
t value 3.16 4.92 3.90 3.88 -2.73 -1.86 -3.55 -0.43 0.72
p value 0% 0% 0% 0% 1% 6% 0% 67% 47%

*k%k *kk *k%k * *k%k

*%k% *k%

Panel C: The value effect in the value investmentrategy

BM decile Return t-value p-value
Growth 0.69 2.10 4% **
2 1.01 3.31 0% ***
3 1.14 3.99 0% ***
4 1.19 4.35 0% ***
5 1.36 5.14 0% ***
6 1.48 5.60 0% ***
7 1.60 6.03 0% ***
8 1.66 6.17 0% ***
9 1.85 6.54 0% ***
Value 2.02 6.39 0% ***
V-G 1.33 6.13 0% ***

Firms in the sample from Panel B of Table 1 ar&kedninto deciles based on the BM, measured in Dbeem
year t-1 for observations from July of year t toddwf year t+1. The value strategy is tested byntem
unadjusted returns of ten equally weighted podfoland of the hedge portfolio that goes long iueatocks

with high BM and goes short in growth stocks witkvIBM.
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Table 2: The value effect and firms’ investment chacteristics
This table reports the time-series averages oViddal stocks’ cross-sectional OLS regression doiefiits (equation (2)) for all stocks listed in N¥S AMEX — NASDAQ.
Sze;,,
R, =Co +Cgy,BM,, + [Clt Cx C3t:|>< PR, 4 tu
Turnover;

it 2

in which R;t is the risk-adjusted returns of individual stock&asured as the sum of alpha and error term ifotlesving time-series regressions for individutdcks (the

restricted version of equation (1) when ; =@;, =0 and B;; =...= B, 5 = 0):
3 1

R = Ry :aj,0+2[ﬁj,1 ﬁj,Z]x Firm xFq ey )
f=1 jt-1

RJ—t is the return on stock j at time E, represents priced risk factors, which include theket factor, the HML and SMB factors of the Fama &rench model.

Firmjyt_l represents the firm level variables that are reieta the value effect, including the measurementhe extent to which firms’ assets are irrevdesiloperating

leverage, efficiency and financial constraint staflihe measurements of three aspects of investmewersibility are depreciation charge during tfear, rental expense,
and sum of the proceeds from fixed asset saleeittettt three years, all scaled by beginning ofytra net fixed assets. Arguably, all three varislalee positively correlated
with firms’ flexibility and negatively correlatedith investment irreversibility. To measure the @i leverage, this paper uses the three yearngawerage of the ratio
of percentage changes in operating profit befoxetdapercentage changes in sales. If the three yeating average is negative, it is replaced withmiasing value.
Efficiency is measured by comparing firms withirckaf 49 Fama and French industries and estimatiagoptimal inputs (fixed capital and labour) givitie level of
output (inflation adjusted sales), using the DEéhtaque. If optimisation is not possible, the afficcy measure is assigned zero. Net payout ra¢iothe sum of dividends

and stock repurchase minus share issuance, scaleet income, is used to proxy for financial coastt. These accounting products are measured ierDieer each year
and matched with stock returns from June the neat yo July the following year. These variableslagged one month to beconi_eirmj’t_1 in equation (4). Panel A, B

and C report the results of the subsamples witliadta information to measure investment irreveligih operating leverage and financial constraespectively. Panel D
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reports the result of the subsample with availatfiermation to measure both investment irrevergibénd financial constraint. Panel E reports thbsuit of the subsample

with available information to measure both opexgateverage and financial constraint.

The vector of size, lagged returns and stock tuenav equation (2) represent the control factaepresenting other well documented asset pricingnaties (size,
momentum, and liquidity). These factors are coms$t following Avramov and Chordia (2006). Detaifshow these variables are constructed are in tethdtlology and

data session. The null hypothesis is that the moeffit Cy, , attached to the BM ratio are not significantly eifint from zero, meaning that the value effecatured when

returns are adjusted for risks in stage one. Tdtatistics are corrected for autocorrelation artéroskedasticity using the Newey and West (198@¢quture. *, ** and ***
denote the statistical significance levels of 16%,and 1% respectively. The coefficients are miidtipby 100.

Panel A: Subsample with investment irreversibilityavailability
A.1. Unconditional Fama

NASDAQ NYSE - AMEX

and French model BM RET23 RET46 RET712 Size  Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.22 0.78 0.55 0.50 -0.09 -0.10 -0.11 -0.34 0.06 01%
t value 3.82 3.39 3.24 3.26 -2.29 -1.93 -2.41 -1.53 0.79
p value 0% 0% 0% 0% 2% 5% 2% 13% 43%

*k% *k%k *k%k *k% *% *% *%
A.2. Betas are conditioned ol NASDAQ NYSE - AMEX
investment irreversibility BM RET23 RET46 RET712 Size  Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.13 0.69 0.55 0.49 -0.07 -0.10 -0.10 -0.21 0.13 05%
t value 2.68 2.83 3.10 3.35 -2.01 -2.18 -2.24 -1.17 1.95
p value 1% 0% 0% 0% 5% 3% 3% 24% 5%

*kk *k%k *kk *kk ** *% ** **
Panel B: Subsample with operating leverage availality
B.1. Unconditional Fama NASDAQ NYSE - AMEX
and French model BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.13 1.28 0.62 0.53 -0.07 -0.07 -0.19 0.02 0.05 9%.2
t value 2.65 5.53 3.53 3.64 -2.56 -2.07 -4.05 0.09 0.78
p value 1% 0% 0% 0% 1% 4% 0% 93% 43%

*k%k *k%k *%k% *k%k *k%k *% *%k%
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B.2. Betas are conditioned ol NASDAQ NYSE - AMEX
operating leverage BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.10 1.28 0.63 0.53 -0.06 -0.07 -0.19 0.05 0.06 3%.2
t value 2.20 5.41 3.61 3.64 -2.40 -2.12 -4.21 0.24 1.04
p value 3% 0% 0% 0% 2% 3% 0% 81% 30%
*% **k% * k% **% *% *%* *k%

PanelC: Subsample with efficiency
C.1. Unconditional Fama NASDAQ NYSE - AMEX
and French model BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.16 1.07 0.64 0.53 -0.09 -0.09 -0.16 -0.09 0.05 25%
t value 3.16 4.93 3.91 3.88 -2.74 -1.86 -3.56 -0.43 0.70
p value 0% 0% 0% 0% 1% 6% 0% 67% 48%

*k%k *k%k *%k% *k%k *k%k * *k%k
C.2. Betas are conditioned ol NASDAQ NYSE - AMEX
efficiency BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.15 1.07 0.63 0.53 -0.08 -0.09 -0.17 -0.09 0.05 23%
t value 3.14 4.95 3.86 3.87 -2.67 -1.89 -3.63 -0.41 0.72
p value 0% 0% 0% 0% 1% 6% 0% 68% 47%

*kk * k% *k% *kk *kk * * k%
Panel D: Subsample with financial constraint availdility
D.1. Unconditional Fama NASDAQ NYSE - AMEX
and French model BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.16 1.08 0.64 0.53 -0.09 -0.09 -0.16 -0.09 0.05 25%
t value 3.12 4.99 3.92 3.88 -2.74 -1.96 -3.51 -0.43 0.72
P value 0% 0% 0% 0% 1% 5% 0% 66% 47%

*k%k *k%k *k%k *k%k *k%k *% *%k%
D.2. Betas are conditioned o1 NASDAQ NYSE — AMEX
financial constraints BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.14 1.04 0.66 0.55 -0.08 -0.10 -0.15 -0.15 0.06 17%
t value 2.96 4.82 4.15 4.06 -2.66 -2.20 -3.41 -0.72 0.97
P value 0% 0% 0% 0% 1% 3% 0% 47% 33%

*kk * k% *%k% *kk *kk *% *kk
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Panel E: Subsample with investment irreversibilityand financial constraint availability
E.1. Betas are conditioned or

NASDAQ NYSE - AMEX

investment irreversibility BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.13 0.70 0.55 0.50 -0.07 -0.11 -0.10 -0.21 0.13 05%
t value 2.68 2.86 3.08 3.36 -2.00 -2.17 -2.25 -1.18 1.96
P value 1% 0% 0% 0% 5% 3% 2% 24% 5%
*k%k *k%k *k%k *k%k *% *% *% *%
E.2. Betas are conditioned or NASDAQ NYSE — AMEX
financial constraint BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.20 0.72 0.58 0.51 -0.08 -0.11 -0.10 -0.37 0.08 96%
t value 3.77 3.14 3.45 3.42 -2.20 -2.20 -2.17 -1.62 1.06
P value 0% 0% 0% 0% 3% 3% 3% 11% 29%
*k%k *k%k *k%k *k%k *% *% *%

E.3. Betas are conditioned or
both investment irreversibility NASDAQ NYSE — AMEX
and financial constraint BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.11 0.68 0.56 0.51 -0.06 -0.12 -0.09 -0.25 0.14 20%
t value 2.38 2.70 2.99 3.49 -1.93 -2.42 -2.20 -1.37 2.11
P value 2% 1% 0% 0% 5% 2% 3% 17% 4%

*% *kk *k*k *kk ** ** *% *%*
Panel F: Subsample with operating leverage and fimial constraint availability
F.1. Betas are conditioned on NASDAQ NYSE - AMEX
operating leverage BM RET23 RET46 RET712 Size  Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.10 1.28 0.63 0.53 -0.06 -0.07 -0.19 0.05 0.06 3®.2
t value 2.20 5.44 3.62 3.64 -2.41 -2.17 -4.20 0.25 1.04
P value 3% 0% 0% 0% 2% 3% 0% 80% 30%

*% *k% *%k% *k%k *% *% *k%k
F.2. Betas are conditioned on NASDAQ NYSE - AMEX
financial constraint BM RET23 RET46 RET712 Size  Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.11 1.26 0.62 0.56 -0.06 -0.08 -0.18 -0.02 0.06 23%
t value 2.35 5.46 3.54 3.96 -2.33 -2.49 -3.93 -0.09 1.04
P value 2% 0% 0% 0% 2% 1% 0% 93% 30%

*% *k% *%k% *k%k *% *k% *%k%
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F.3. Betas are conditioned on

both operating leverage and NASDAQ NYSE - AMEX
financial constraint BM RET23 RET46 RET712 Size  Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.08 1.25 0.62 0.58 -0.06 -0.08 -0.18 0.09 0.07 8®.2
t value 1.86 5.24 3.39 4.11 -2.25 -2.57 -4.09 0.48 1.33
P value 6% 0% 0% 0% 2% 1% 0% 63% 18%

* *k% *k%k *k*k ** *k% *k%

Panel G: Subsample with efficiency and financial agstraint availability

G.1. Betas are conditioned NASDAQ NYSE - AMEX
on efficiency BM RET23 RET46 RET712 Size  Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.15 1.09 0.63 0.53 -0.08 -0.10 -0.16 -0.09 0.05 23%
t value 3.11 5.03 3.88 3.88 -2.67 -1.99 -3.59 -0.41 0.72
P value 0% 0% 0% 0% 1% 5% 0% 68% 47%

*k%k *k%k *k%k *k%k *k% *% *k%k

G.2. Betas are conditioned
on financial constraint

Coefficient 0.14 1.05 0.66 0.55 -0.08 -0.10 -0.15 -0.15 0.06 18%
t value 2.96 4.83 4.14 4.06 -2.68 -2.20 -3.42 -0.72 0.96
P value 0% 0% 0% 0% 1% 3% 0% 47% 34%

Fkk Hkk Hkk Hkk *kk *k Hkk

G.3. Betas are conditioned
on both efficiency and
financial constraint

Coefficient 0.13 1.05 0.66 0.55 -0.08 -0.10 -0.16 -0.15 0.06 16%
t value 291 4.82 4.09 4.06 -2.62 -2.24 -3.49 -0.70 1.00
P value 0% 0% 0% 0% 1% 3% 0% 48% 32%

*k% *kk *kk *k% *kk ** *kk
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Table 3: The value effect and the supplementary rel of the business cycle
This table reports the time-series averages oViddal stocks’ cross-sectional OLS regression doiefiits (equation (2)) for all stocks listed in N¥S AMEX — NASDAQ.
Sze;,,
Rjt = Cot + Cam it BM jt-1 + [Clt Cx C3t]>< PRj -1 + ujt (2)
Turnover;

R

it is the risk-adjusted returns of individual stoak®asured as the sum of alpha and error term ifotlosving time-series regressions for individusdcks (the restricted

version of equation (1) whea;, =@;, =0 and B, , = 8,5 = 0):

1
3 Firm.
R, - Ry :afj’o+2[,8j‘1 Bi. Bis ﬁj‘5]x BCM xF, t+e, (5)
f=1 t-1

Firm,;,, xBC,
Rjt is the return on stock j at time BC,_; is the one month lagged business cycle variablesern as the spread between US corporate bond$Aeitty’s rating

of AAA and BAA. F, represents priced risk factors, which include trerkat factor, the HML and SMB factors of the Fama &rench modeIFirmjyt_l represents the

firm level variables that are relevant to the vadfiect, including the measurements of the exterwliich firms’ assets are irreversible, operatiegetage, efficiency and
financial constraint status. The measurementsrekthspects of investment irreversibility are dejateon charge during the year, rental expense,sana of the proceeds
from fixed asset sale in the last three yearssailled by beginning of the year net fixed assetguably, all three variables are positively contethwith firms’ flexibility

and negatively correlated with investment irrevatisy. To measure the operating leverage, thisgpajses the three year moving average of the odpp@rcentage changes
in operating profit before tax to percentage changesales. If the three year moving average istieg it is replaced with a missing value. Effiatg is measured by
comparing firms within each of 49 Fama and Fremclustries and estimating the optimal inputs (firegdital and labour) given the level of output @titbn adjusted sales),
using the DEA technique. If optimisation is not gibte, the efficiency measure is assigned zero pldgbut ratio, i.e. the sum of dividends and stegurchase minus share

issuance, scaled by net income, is used to praxfirfancial constraint. These accounting produotsmaeasured in December each year and matchedteitk returns from
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June the next year to July the following year. Eheariables are lagged one month to bechriEmj’t_l in equation (5). Panel A, B and C report the tssaf the

subsamples with available information to measuyé@h investment irreversibility and the businegsle factor, (b) both operating leverage and thsirkess cycle factor,
and (c) both financial constraint and the busireade factor respectively. Panel D reports the ltesuthe subsample with available information teasure investment
irreversibility, financial constraint and the busas cycle factor. Panel E reports the result ofstifessample with available information to measurerating leverage,

financial constraint and the business cycle factbe vector of size, lagged returns and stock wen@n equation (2) represent the control factogpresenting other well
documented asset pricing anomalies (size, momergnchliquidity). The null hypothesis is that theeffwient Cg,, , attached to the BM ratio are not significantly erént

from zero, meaning that the value effect is captwben returns are adjusted for risks in stage ®he.t-statistics are corrected for autocorrelatiod heteroskedasticity
using the Newey and West (1987) procedure. *, *¢ &t denote the statistical significance levelsldf%, 5% and 1% respectively. The coefficientsnandtiplied by 100.

Panel A: Subsample with business cycle informatioand investment irreversibility availability

A.1l. Unconditional Fama and NASDAQ NYSE - AMEX
French model BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.22 0.78 0.55 0.50 -0.09 -0.10 -0.11 -0.34 0.06 01%
t value 3.82 3.39 3.24 3.26 -2.29 -1.93 -2.41 -1.53 0.79
p value 0% 0% 0% 0% 2% 5% 2% 13% 43%
*k% *k% *%k% *k%k *% *% **%
A.2. Betas are conditioned or NASDAQ NYSE - AMEX
investment irreversibility BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.13 0.69 0.55 0.49 -0.07 -0.10 -0.10 -0.21 0.13 05%
t value 2.68 2.83 3.10 3.35 -2.01 -2.18 -2.24 -1.17 1.95
p value 1% 0% 0% 0% 5% 3% 3% 24% 5%
*kk *k*k *k%k *k% ** ** *% *%
A.3. Betas are conditioned or NASDAQ NYSE — AMEX
business cycle factor BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.18 0.74 0.55 0.55 -0.07 -0.12 -0.11 -0.39 0.04 96%
t value 3.39 3.32 3.25 3.74 -2.05 -2.64 -2.28 -1.71 0.56
p value 0% 0% 0% 0% 4% 1% 2% 9% 58%
*k% *%k% *%k% *k%k *% *k% *% *
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A.4. Betas are conditioned or
both business cycle factor an

NASDAQ NYSE - AMEX

investment irreversibility BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.07 0.70 0.66 0.65 -0.04 -0.10 -0.10 -0.19 0.10 22%
t value 1.62 2.77 3.88 491 -1.44 -2.43 -2.60 -1.21 1.64
p value 11% 1% 0% 0% 15% 2% 1% 23% 10%
*k% *k% *kk ** *k*k *
Panel B: Subsample with business cycle informatioand operating leverage availability
B.1. Unconditional Fama and NASDAQ NYSE - AMEX
French model BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.13 1.28 0.62 0.53 -0.07 -0.07 -0.19 0.02 0.05 9®2
t value 2.65 5.53 3.53 3.64 -2.56 -2.07 -4.05 0.09 0.78
p value 1% 0% 0% 0% 1% 4% 0% 93% 43%
*k% *%k% *%k% *k%k *k%k *% *k%k

B.2. Betas are conditioned or NASDAQ NYSE — AMEX
operating leverage BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.10 1.28 0.63 0.53 -0.06 -0.07 -0.19 0.05 0.06 3®.2
t value 2.20 5.41 3.61 3.64 -2.40 -2.12 -4.21 0.24 1.04
p value 3% 0% 0% 0% 2% 3% 0% 81% 30%

** *k% *kk *kk ** *% *k%
B.3. Betas are conditioned or NASDAQ NYSE — AMEX
business cycle factor BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.11 1.31 0.73 0.58 -0.05 -0.09 -0.16 0.00 0.01 7®3
t value 2.46 5.69 4.28 3.88 -2.08 -2.73 -3.44 -0.01 0.22
p value 1% 0% 0% 0% 4% 1% 0% 99% 83%

*kk *k*k *k% *k% ** *k*k *kk
B.4. Betas are conditioned or
both business cycle factor an NASDAQ NYSE - AMEX
operating leverage BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.07 1.33 0.76 0.61 -0.05 -0.08 -0.15 0.11 0.03 5%3
t value 1.62 5.52 4.63 4.25 -1.92 -2.79 -3.54 0.60 0.52
p value 11% 0% 0% 0% 6% 1% 0% 55% 61%
*%k% *k%k *k%k * *k%k *%%
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Panel C: Subsample with business cycle informatioand efficiency

C.1. Unconditional Fama and
French model

Coefficient

t value

p value

C.2. Betas are conditioned or
efficiency

Coefficient

t value

p value

C.3. Betas are conditioned or
business cycle factor
Coefficient

t value

p value

C.4. Betas are conditioned or
both business cycle factor an
efficiency

Coefficient

t value

p value

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.09 -0.09 -0.16 -0.09 0.05
-2.74 -1.86 -3.56 -0.43 0.70

1% 6% 0% 67% 48%

* *k%k
NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.08 -0.09 -0.17 -0.09 0.05
-2.67 -1.89 -3.63 -0.41 0.72

1% 6% 0% 68% 47%

* *k%k
NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.08 -0.10 -0.16 -0.14 0.02
-2.42 -2.42 -3.49 -0.68 0.40

2% 2% 0% 50% 69%

*% *kk

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.07 -0.10 -0.16 -0.14 0.03
-2.34 -2.43 -3.61 -0.66 0.45
2% 2% 0% 51% 65%
*% *kk

adjr2
25%

adjr2
23%

adjr2
21%

adjr2
18%

Panel D: Subsample with business cycle informatioand financial constraint availability

D.1. Unconditional Fama and
French model

Coefficient

t value

p value

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.09 -0.09 -0.16 -0.09 0.05
-2.74 -1.96 -3.51 -0.43 0.72

1% 5% 0% 66% 47%

*% *k%k

adjr2
25%
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D.2. Betas are conditioned or
financial constraint
Coefficient

t value

P value

D.3. Betas are conditioned or
business cycle factor
Coefficient

t value

p value

D.4. Betas are conditioned or
both business cycle factor an
financial constraint
Coefficient

t value

p value

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.08 -0.10 -0.15 -0.15 0.06
-2.66 -2.20 -3.41 -0.72 0.97
1% 3% 0% 47% 33%
*% *kk
NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept
-0.08 -0.11 -0.16 -0.14 0.03
-2.41 -2.49 -3.44 -0.68 0.41
2% 1% 0% 50% 68%
*k%k *k%k

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.07 -0.10 -0.16 -0.19 0.05
-2.36 -2.51 -3.52 -0.98 0.79

2% 1% 0% 33% 43%

Panel E: Subsample with business cycle informatioipvestment irreversibility and financial constraint availability

E.1. Unconditional Fama and
French model

Coefficient

t value

p value

E.2. Betas are conditioned or
both investment irreversibility
and financial constraint
Coefficient

t value

p value

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.08 -0.11 -0.11 -0.34 0.06
-2.28 -1.98 -2.40 -1.53 0.80

2% 5% 2% 13% 43%

*% *%

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.08 -0.11 -0.10 -0.37 0.08
-2.20 -2.20 -2.17 -1.62 1.06

3% 3% 3% 11% 29%

*% *%



E.3. Betas are conditioned or

NASDAQ NYSE - AMEX

business cycle factor BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.18 0.74 0.55 0.55 -0.07 -0.13 -0.11 -0.38 0.04 97%
t value 3.39 3.34 3.24 3.74 -2.04 -2.60 -2.27 -1.70 0.56
p value 0% 0% 0% 0% 4% 1% 2% 9% 58%
*kk *k*k *k% *k% ** *kk *% *
E.4. Betas are conditioned or
business cycle factor,
investment irreversibility and NASDAQ NYSE - AMEX
financial constraint BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.06 0.66 0.68 0.64 -0.03 -0.10 -0.10 -0.17 0.10 39%
t value 1.45 2.50 3.95 5.25 -1.19 -2.34 -2.68 -1.11 1.82
p value 15% 1% 0% 0% 24% 2% 1% 27% 7%
*k% *k% *kk ** *k*k *
Panel F: Subsample with business cycle informatiomperating leverage and financial constraint availhility
F.1. Unconditional Fama and NASDAQ NYSE — AMEX
French model BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.13 1.29 0.62 0.54 -0.07 -0.07 -0.19 0.02 0.05 9®2
t value 2.66 5.55 3.54 3.65 -2.56 -2.10 -4.04 0.10 0.78
P value 1% 0% 0% 0% 1% 4% 0% 92% 44%
*kk *k*k *k% *k% *kk ** *kk
F.2. Betas are conditioned or
both operating leverage and NASDAQ NYSE - AMEX
financial constraint BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.11 1.26 0.62 0.56 -0.06 -0.08 -0.18 -0.02 0.06 23%
t value 2.35 5.46 3.54 3.96 -2.33 -2.49 -3.93 -0.09 1.04
p value 2% 0% 0% 0% 2% 1% 0% 93% 30%
** *k% *kk *kk ** *k% *k*k

45



F.3. Betas are conditioned or

NASDAQ NYSE - AMEX

business cycle factor BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.11 1.32 0.73 0.58 -0.05 -0.09 -0.16 0.00 0.01 8®3
t value 2.46 5.71 4.29 3.88 -2.08 -2.73 -3.42 0.00 0.21
p value 1% 0% 0% 0% 4% 1% 0% 100% 83%

*kk *k*k *k% *k% ** *kk *kk
F.4. Betas are conditioned or
business cycle factor,
operating leverage and NASDAQ NYSE - AMEX
financial constraint BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.03 1.27 0.78 0.73 -0.04 -0.09 -0.15 0.11 0.04 2®4
t value 0.92 5.19 4.73 5.61 -1.57 -3.08 -3.65 0.65 0.78
p value 36% 0% 0% 0% 12% 0% 0% 51% 43%

*k% *k% *kk *k*k *kk

Panel G: Subsample with business cycle informatiomfficiency and financial constraint
G.1. Unconditional Fama NASDAQ NYSE - AMEX
and French model BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.16 1.09 0.64 0.53 -0.09 -0.09 -0.16 -0.09 0.05 25%
t value 3.12 5.00 3.92 3.89 -2.75 -1.96 -3.52 -0.43 0.71
p value 0% 0% 0% 0% 1% 5% 0% 66% 48%

*kk *k*k *kk *k% *k%k ** *k%
G.2.Betas are conditioned or
both financial constraint and NASDAQ NYSE - AMEX
efficiency BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.14 1.05 0.66 0.55 -0.08 -0.10 -0.15 -0.15 0.06 18%
t value 2.96 4.83 4.14 4.06 -2.68 -2.20 -3.42 -0.72 0.96
p value 0% 0% 0% 0% 1% 3% 0% 47% 34%

*kk *k*k *kk *k% *k%k ** *k%
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G.3.Betas are conditioned or
business cycle

Coefficient

t value

p value

G.4.Betas are conditioned or
business cycle, financial
constraint, and efficiency
Coefficient

t value

p value

BM
0.13
2.78

1%

K%k

BM
0.08
2.04

4%

*%

RET23
1.06
4.95

0%

*kk

RET23
1.01
4.70

0%

*k%

RET46
0.64
3.90

0%

*kk

RET46
0.66
4.18

0%

*k%

RET712

*kk

0.57
4.27
0%

RET712

*kk

0.63
4.84
0%

NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept adjr2
-0.08 -0.11 -0.16 -0.14 0.03 21%
-2.43 -2.49 -3.45 -0.68 0.40
2% 1% 0% 50% 69%
** *kk *k%
NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept adjr2
-0.07 -0.10 -0.16 -0.18 0.05 14%
-2.28 -2.52 -3.64 -0.97 0.84
2% 1% 0% 33% 40%
*% *k%k *kk
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Table 4: The value effect and the supplementary rel of investor sentiment
This table reports the time-series averages oViddal stocks’ cross-sectional OLS regression doiefiits (equation (2)) for all stocks listed in N¥S AMEX — NASDAQ.
Sze;,,
Rjt = Cot + Cam it BM jt-1 + [Clt Cx C3t]>< PRj -1 + ujt (2)
Turnover;
R*

it is the risk-adjusted returns of individual stoak®asured as the sum of alpha and error term ifotlosving time-series regressions for individusdcks (the restricted

version of equation (1) whea;, =@;, =0 and B;; = B;5 = 0):

1
3 Firm. .,
R, - Ry :afj’o+2[,8j‘1 Bi. Bia ﬂj,e]x BFM xF, te, (6)
f=1 t-1
Firm“_1 x BF,_,

Rjt is the return on stock j at time BF,_, is the one month lagged consumer confidence indékghed by the Conference Board and used in LemamohPortniaguina
(2006).F, represents priced risk factors, which include treeket factor, the HML and SMB factors of the Famé &rench modeIFirmjyt_l represents priced risk factors,

which include the market factor, the HML and SMBttas of the Fama and French modt_ei.rmjyt_l represents the firm level variables that are relet@the value effect,

including the measurements of the extent to whiohs' assets are irreversible, operating leveradfégiency and financial constraint status. The sugaments of three
aspects of investment irreversibility are depréaiatharge during the year, rental expense, anddfuhre proceeds from fixed asset sale in thettase years, all scaled by
beginning of the year net fixed assets. Arguallythaee variables are positively correlated wittmis’ flexibility and negatively correlated withwestment irreversibility.
To measure the operating leverage, this paperthsethree year moving average of the ratio of pgegge changes in operating profit before tax tegmiage changes in
sales. If the three year moving average is negattivie replaced with a missing value. Efficiensymeasured by comparing firms within each of 49 &amnd French
industries and estimating the optimal inputs (fixagbital and labour) given the level of output Iatibn adjusted sales), using the DEA techniqueptimisation is not

possible, the efficiency measure is assigned 2éed.payout ratio, i.e. the sum of dividends andlst@purchase minus share issuance, scaled bycmne, is used to
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proxy for financial constraint. These accountingdarcts are measured in December each year and edatgth stock returns from June the next year tg the following

year. These variables are lagged one month to b@d%irrmj’t_l in equation (6). The vector of size, lagged resuand stock turnover in equation (2) representtmgrol

factors, representing other well documented asseing anomalies (size, momentum, and liquidityheTnull hypothesis is that the coefficier@,, , attached to the BM

ratio are not significantly different from zero, améng that the value effect is captured when ratare adjusted for risks in stage one. The t-itdiare corrected for

autocorrelation and heteroskedasticity using thevdyeand West (1987) procedure. *, ** and *** dendite statistical significance levels of 10%, 5% 486 respectively.

The coefficients are multiplied by 100.

Panel A: Subsample with investor sentiment informabn and investment irreversibility availability

A.1. Unconditional Fama and
French model

Coefficient

t value

p value

A.2. Betas are conditioned on
investment irreversibility
Coefficient

t value

p value

A.3. Betas are conditioned on
investor sentiment
Coefficient

t value

p value

BM
0.22
3.82

0%

*kk

BM
0.13
2.68

1%

*kk

BM
0.19
3.35

0%

RET23
0.78
3.39

0%

*kk

RET23
0.69
2.83

0%

K%k

RET23
0.72
2.72

1%

*k%

RET46
0.55
3.24

0%

*kk

RET46
0.55
3.10

0%

*kk

RET46
0.65
3.88

0%

*kk

RET712

*kk

0.50
3.26
0%

RET712

*kk

0.49
3.35
0%

RET712

*%k%

0.54
3.54
0%

NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept
-0.09 -0.10 -0.11 -0.34 0.06
-2.29 -1.93 -2.41 -1.53 0.79
2% 5% 2% 13% 43%
** *% *%
NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept
-0.07 -0.10 -0.10 -0.21 0.13
-2.01 -2.18 -2.24 -1.17 1.95
5% 3% 3% 24% 5%
*% *% *% *%
NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept
-0.06 -0.14 -0.11 -0.34 0.02
-1.78 -2.96 -2.26 -1.64 0.30
8% 0% 2% 10% 7%
* *k%k *% *

adjr2
01%

adjr2
05%

adjr2
98%
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A.4. Betas are conditioned on

both investor sentiment and NASDAQ NYSE - AMEX
investment irreversibility BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.05 0.82 0.57 0.59 -0.05 -0.17 -0.09 -0.17 0.13 13%
t value 1.14 2.87 3.08 4.40 -1.66 -3.94 -2.25 -1.25 2.04
p value 26% 0% 0% 0% 10% 0% 3% 21% 4%
*k% *kk *k%k * *k*k *% *%*

Panel B: Subsample with investor sentiment informabn and operating leverage availability
B.1. Unconditional Fama and NASDAQ NYSE - AMEX
French model BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.15 1.22 0.55 0.51 -0.06 -0.08 -0.18 0.02 0.04 7®1
t value 3.00 5.24 3.06 3.26 -2.01 -2.10 -3.97 0.09 0.59
p value 0% 0% 0% 0% 5% 4% 0% 93% 56%

*k% *%k% *k%k *k%k *% *% *%k%
B.2. Betas are conditioned on NASDAQ NYSE - AMEX
operating leverage BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.12 1.24 0.57 0.50 -0.05 -0.08 -0.18 0.06 0.06 3®&.1
t value 2.49 5.22 3.17 3.26 -1.88 -2.17 -4.21 0.27 0.88
p value 1% 0% 0% 0% 6% 3% 0% 79% 38%

*kk *k*k *kk *k% * ** *k%
B.3. Betas are conditioned on NASDAQ NYSE - AMEX
investor sentiment BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.18 1.38 0.76 0.52 -0.01 -0.11 -0.07 0.08 -0.07 23%
t value 2.51 5.70 4.36 3.32 -0.41 -3.20 -0.67 0.31 -0.65
p value 1% 0% 0% 0% 68% 0% 50% 76% 51%

*kk *k*k *kk *k% *k%
B.4. Betas are conditioned or
both investor sentiment and NASDAQ NYSE - AMEX
operating leverage BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.13 1.45 0.74 0.52 -0.01 -0.13 -0.05 0.25 -0.03 25%
t value 1.86 5.79 4.19 3.54 -0.16 -3.69 -0.51 1.18 -0.34
p value 6% 0% 0% 0% 87% 0% 61% 24% 73%

*kk

*k%

*k%
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Panel C: Subsample with investor sentiment informabn and efficiency

C.1. Unconditional Fama
and French model
Coefficient

t value

p value

C.2. Betas are conditioned ol
efficiency

Coefficient

t value

p value

C.3. Betas are conditioned ol
investor sentiment
Coefficient

t value

p value

C.4. Betas are conditioned ol
both efficiency and investor
sentiment

Coefficient

t value

p value

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.07 -0.09 -0.15 -0.10 0.04
-2.24 -1.87 -3.35 -0.43 0.52
3% 6% 0% 67% 61%
* *kk
NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept
-0.07 -0.10 -0.16 -0.10 0.04
-2.17 -1.89 -3.41 -0.41 0.53
3% 6% 0% 68% 59%
* *k%k
NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept
-0.05 -0.11 -0.15 -0.08 -0.01
-1.57 -2.37 -3.47 -0.35 -0.19
12% 2% 0% 73% 85%
*%* *k%

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.04 -0.11 -0.16 -0.08 -0.01
-1.48 -2.41 -3.54 -0.35 -0.15
14% 2% 0% 73% 88%

*%* *k%

adjr2
14%

adjr2
12%

adjr2

14%

adjr2

A12%

Panel D: Subsample with investor sentiment informabn and financial constraint availability
D.1. Unconditional Fama and

French model
Coefficient

t value

p value

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.07 -0.10 -0.15 -0.10 0.04
-2.26 -1.97 -3.34 -0.43 0.52

2% 5% 0% 67% 60%

*% *%k%

adjr2
14%
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D.2. Betas are conditioned or
financial constraint
Coefficient

t value

p value

D.3. Betas are conditioned or
investor sentiment
Coefficient

t value

p value

D.4. Betas are conditioned or
both investor sentiment and
financial constraint
Coefficient

t value

p value

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.07 -0.11 -0.15 -0.16 0.05
-2.21 -2.20 -3.24 -0.71 0.80
3% 3% 0% 48% 42%
*% *k*k
NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept
-0.05 -0.12 -0.15 -0.08 -0.01 .
-1.57 -2.43 -3.47 -0.35 -0.19
12% 2% 0% 73% 85%
*% *k%k

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.05 -0.13 -0.14 -0.11 0.03
-1.68 -3.19 -3.45 -0.51 0.44

9% 0% 0% 61% 66%

Panel E: Subsample with investor sentiment informabn, investment irreversibility and financial constaint availability

E.1. Unconditional Fama and
French model

Coefficient

t value

p value

E.2. Betas are conditioned on
both investment irreversibility
and financial constraint
Coefficient

t value

p value

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.08 -0.11 -0.11 -0.34 0.06
-2.28 -1.98 -2.40 -1.53 0.80

2% 5% 2% 13% 43%

*% **

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept
-0.08 -0.11 -0.10 -0.37 0.08
-2.20 -2.20 -2.17 -1.62 1.06

3% 3% 3% 11% 29%

*% *%



E.3. Betas are conditioned on
investor sentiment
Coefficient

t value

p value

E.4. Betas are conditioned on
investor sentiment, investmer
irreversibility and financial
constraint

Coefficient

t value

p value

BM
0.19
3.35

0%

K%k

BM
0.03
0.80
42%

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept adjr2
-0.06 -0.15 -0.11 -0.34 0.02 98%
-1.78 -2.94 -2.26 -1.64 0.30

8% 0% 2% 10% 7%

*kk *% *

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept adjr2
-0.05 -0.17 -0.08 -0.18 0.16 31%
-1.70 -3.76 -2.15 -1.38 2.42

9% 0% 3% 17% 2%

* *k% *% *%

Panel F: Subsample with investor sentiment informabn, operating leverage and financial constraint aailability

F.1. Unconditional Fama and
French model

Coefficient

t value

p value

F.2. Betas are conditioned on
both operating leverage and
financial constraint
Coefficient

t value

p value

BM
0.15
3.01

0%

*kk

BM
0.13
2.73

1%

*kk

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept adjr2
-0.06 -0.08 -0.18 0.02 0.04 7®1
-2.01 -2.12 -3.96 0.10 0.59

5% 3% 0% 92% 56%

*% *k%

NASDAQ NYSE - AMEX

Size Turnover Turnover NASDAQ Intercept adjr2
-0.05 -0.09 -0.17 -0.02 0.06 11%
-1.81 -2.51 -3.83 -0.10 0.88

7% 1% 0% 92% 38%

*kk *k*k
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F.3. Betas are conditioned on

NASDAQ NYSE - AMEX

investor sentiment BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.18 1.38 0.76 0.52 -0.01 -0.11 -0.07 0.08 -0.07 23%
t value 2.51 5.71 4.37 3.33 -0.42 -3.21 -0.67 0.32 -0.65
p value 1% 0% 0% 0% 68% 0% 50% 75% 52%

*kk *k*k *k% *kk *k%
F.4. Betas are conditioned on
investor sentiment, operating
leverage and financial NASDAQ NYSE - AMEX
constraint BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.04 1.50 0.70 0.66 -0.03 -0.12 -0.15 0.11 0.07 5%.2
t value 0.78 5.96 3.92 5.14 -1.27 -3.40 -3.97 0.68 1.14
p value 43% 0% 0% 0% 20% 0% 0% 50% 26%

*k% *k% *k*k *k% *kk

Panel G: Subsample with investor sentiment informaon, efficiency and financial constraint
G.1.Unconditional Fama NASDAQ NYSE - AMEX
and French model BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.18 1.04 0.56 0.50 -0.07 -0.10 -0.15 -0.10 0.04 14%
t value 3.43 4.67 3.42 3.50 -2.26 -1.97 -3.34 -0.43 0.52
p value 0% 0% 0% 0% 2% 5% 0% 67% 60%

*kk *k*k *kk *kk *% *% *kk
G.2.Betas are conditioned or
both financial constraint and NASDAQ NYSE - AMEX
efficiency BM RET23 RET46 RET712 Size Turnover Turnover NASDAQ Intercept adjr2
Coefficient 0.16 0.99 0.58 0.51 -0.07 -0.11 -0.15 -0.16 0.05 07%
t value 3.30 4.45 3.64 3.71 -2.21 -2.21 -3.24 -0.71 0.80
p value 0% 0% 0% 0% 3% 3% 0% 48% 42%

*kk *k*k *kk *kk ** *% *kk
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G.3.Betas are conditioned or
investor sentiment
Coefficient

t value

p value

G.4.Betas are conditioned or
investor sentiment, financial
constraint, and efficiency
Coefficient

t value

p value

BM
0.16
3.24

0%

K%k

BM
0.10
2.41

2%

*%

RET23
1.08
4.83

0%

*kk

RET23
1.06
4.74

0%

*k%

RET46
0.64
4.09

0%

*kk

RET46
0.64
4.06

0%

*k%

RET712
0.53
3.74

0%

*kk

RET712
0.55
4.11

0%

K%k

NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept adjr2
-0.05 -0.12 -0.15 -0.08 -0.01 .14%
-1.57 -2.43 -3.47 -0.35 -0.19
12% 2% 0% 73% 85%
*%* *k%
NASDAQ NYSE - AMEX
Size Turnover Turnover NASDAQ Intercept adjr2
-0.05 -0.13 -0.14 -0.11 0.03 07%
-1.67 -3.20 -3.48 -0.51 0.48
10% 0% 0% 61% 63%
* *kk *k%k
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Table 5: Portfolio strategies

The sample from Panel B of Table 1 is filteredtfoe availability of the depreciation charge ratidFianel A, rent ratio in Panel B, fixed asset gateeed ratio in
Panel C, operating leverage in Panel D, and firdradnstraint in Panel E. Firms within each of thesbsamples are partitioned into high (70th p¢iteeand above),
medium (30th percentile to 70th percentile) and toeasures (below 30th percentile) of flexibilityforancial constraints. Within each subsample aachesubset, firms are
ranked into deciles based on the BM, measured cedber year t-1 for observations from July of yetr June of year t+1. The value strategy is tebstedeporting
unadjusted returns of ten equally weighted poxknd of the hedge portfolio that goes long ineatocks with high BM and goes short in growtltlssowith low BM.
Overall columns refer to the value strategy witbach subsample. High, medium and low columns tefedhe value strategy within three correspondingssts of a

subsample. *, ** and *** denote the statistical sificance levels of 10%, 5% and 1% respectively.

Panel A: Investment irreversibility measured by depeciation charge

Overall High charge Medium charge Low charge

BM decile Return t-value Return t-value Return value Return t-value

Growth 0.69 2.10 ** 0.60 1.49 0.86 2.75 *x* 0.78 02
2 1.01 3.31  w= 0.99 2.67 ¥ 1.06 3.52 w= 1.07 26
3 1.14 3.99 xx 1.13 3,11 x* 1.11 4,06 *** 1.08 383
4 1.19 4.35 xxx 1.25 3.66 *** 1.36 4.81 *** 1.23 35 xxx
5 1.36 5.14 x*= 1.40 4,12 *** 1.55 5.65 *** 1.24 B7  xxx
6 1.48 5.60 *** 1.62 4,63 *** 1.62 5.94 = 1.41 B9  x**
7 1.60 6.03 **=* 1.72 4.96 *** 1.56 5.72 *x* 1.52 g5 xxx
8 1.66 6.17 *** 1.77 5.25 x** 1.92 6.85 ** 1.57 98  x*x
9 1.85 6.54 x** 1.89 5.41 *** 2.01 6.98 w* 1.81 66 ***
Value 2.02 6.39 ¥ 2.35 6.45 x** 2.07 6.16 **=* 1D 5.91 %=
Value - Growth 1.33 6.13 *** 1.75 6.65 *** 1.21 445 x** 1.13 5.05 ***
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Panel B: Investment irreversibility measured by rert

BM decile
Growth
2

© oo ~NO O~ W

Value
Value - Growth

Overall
Return t-value
0.69 2.10
1.01 3.31
1.14 3.99
1.19 4.35
1.36 5.14
1.48 5.60
1.60 6.03
1.66 6.17
1.85 6.54
2.02 6.39
1.33 6.13

*%

K%k

K%k

K%k

K%k

*kk

*kk

*kk

*kk

*k%

*kk

High rent
Return t-value
0.66 1.67
0.99 2.73
1.02 2.87
1.21 3.70
1.28 3.77
1.52 4.62
1.54 4.94
1.72 5.34
1.89 5.74
2.20 6.16
1.55 6.10

*

*kk

*kk

*kk

*kk

*kk

*kk

*kk

*kk

*k*k

*%%

Medium rent

Return  value
0.91 2.65
1.11 3.71
1.12 3.86
1.47 5.18
1.57 5,51
1.49 5.30
1.44 5.06
1.75 6.15
2.02 6.74
1.87 5.82
0.96 3.77

*kk

*kk

*kk

*kk

*kk

*kk

*kk

*kk

*kk

K%k

*k%k

Low rent
Return t-value

0.69 2.40
0.87 20
0.97 81
1.27 29
1.28 B8
1.43 B3
1.54 @9
1.58 85
1.68 g9
18 5.66
1.17 4,74

*%

*k%k

*k%k

*k%k

*k%k

*kk

*kk

*kk

*kk

*k%k

*%%

Panel C: Investment irreversibility measured by praceeds from sale of fixed assets

BM decile
Growth
2

© oo ~NO O~ W

Value
Value - Growth

Overall
Return t-value
0.65 1.76
1.08 3.19
1.10 3.47
1.34 4.39
1.45 4.89
1.55 5.32
1.66 5.72
1.73 5.75
1.87 6.09
2.20 6.51
1.55 6.41

*

*kk

*kk

K%k

K%k

*k%

*k%

*kk

*kk

*kk

*kk

High proceed

Return
0.83

1.04
1.22
1.34
1.44
1.52
1.52
1.62
2.07
2.36
1.53

t-value
2.31

3.06
3.86
4.36
4.78
4.90
4.81
5.10
6.47
6.51
5.74

*%

*kk

*kk

*kk

*kk

*kk

*kk

*kk

*kk

K%k

*kk

Medium proceed

1.07
1.41
1.55
1.60
1.72
1.71
1.87
2.10
1.98
1.33

Return
0.65

3.18
4.32
4.56
4.88
5.72
5.75
5.90
6.38
5.73
4.62

value
1.76

*

*kk

*kk

*kk

*kk

*k%

*k%

*kk

*kk

*kk

*kk

Low proceed

Return
0.62
1.15
1.27
1.36
1.62
1.61
1.75
1.76
1.85
24
1.56

t-value
53.
83
37
20
B5
B9
83
85
62
5.72
5.37

*kk

*kk

*k%

*k%

*k%k

*k%k

*kk

*kk

*kk

*kk
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Panel D: Operating leverage

Overall High leverage Medium leverage Low legr

BM decile Return t-value Return t-value Return  valbe Return t-value
Growth 0.73 2.32 * 0.81 2.15 i 0.85 2.87 ook 0.82 2.58 ook
2 1.03 3.49 ok 111 3.28 ok 1.12 3.93 ok 0.98 39 ok
3 1.08 3.95 ok 1.04 3.39 ok 1.21 4.31 ok 111 26 ok
4 1.19 4.38 ok 1.50 4.93 ok 1.49 5.48 ok 1.14 27 ok
5 1.33 5.10 ok 1.49 5.04 ok 1.47 5.47 ok 1.28 a1 ok
6 1.42 5.50 i 1.62 5.47 ko 1.45 5.28 ook 1.38 55 ok
7 1.49 5.75 i 1.75 5.93 ko 1.61 5.90 ook 1.58 &9 ok
8 1.65 6.31 i 1.86 6.06 ko 1.70 5.88 ook 1.50 B7 ok
9 1.78 6.36 i 2.08 6.49 ko 1.92 6.35 ko 1.58 99 ok
Value 1.98 6.42 ok 2.07 6.11 ok 1.71 5.02 ok 148 6.17 ok
Value - Growth  1.25 591 ok 1.25 5.19 el 0.86 3.07 ok 1.01 4.18 el

Panel E: Financial constraint

Overall High constraint Medium constraint Lownstraint

BM decile Return t-value Return t-value Return  valbe Return t-value
Growth 0.69 2.11 ** 0.73 1.97 i 0.82 2.47 ook 0.67 2.26 *
2 1.01 3.32 i 0.99 2.76 ook 1.10 3.72 ok 1.12 a5 ok
3 1.15 4.03 i 1.06 3.05 ook 1.23 4.31 ok 1.13 45 ok
4 1.19 4.36 ok 1.12 3.25 ok 1.43 5.15 ok 1.25 34 ok
5 1.36 5.12 ok 1.18 3.51 ok 1.52 5.64 ok 1.28 81 ok
6 1.47 5.57 ok 1.34 3.96 ok 1.57 5.89 ok 1.45 69 ok
7 1.60 6.02 ok 1.50 4.26 ok 1.54 5.71 ok 1.49 64 ok
8 1.66 6.17 bl 1.87 5.54 ok 1.68 6.12 ook 1.57 26 ok
9 1.86 6.55 bl 1.93 5.53 ok 1.94 6.82 ook 1.70 84 ok
Value 2.03 6.40 ok 2.05 5.52 il 2.04 6.53 ok 19 6.45 ok

Value - Growth  1.33 6.13 ol 1.32 4.72 il 1.22 5.56 Frx 1.09 5.17 il




