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Information in Balance Sheets for Future Stock Returns: Evidence from Net Operating Assets

Abstract: This paper extends the work of Hirshleifer et(2004) on the net operating assets
(NOA) anomaly. After controlling for total accrualse find a negative relation of NOA and
asset NOA components with future stock returns. alge find that the hedge strategies on
NOA and asset NOA components generate abnormatneetand constitute statistical
arbitrage opportunities. Our overall analysis ighly suggesting that the NOA anomaly may
be present due to a combination of opportunistiniegs management with agency related
overinvestment.
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1 Introduction

An extensive body of research in accounting andaniie investigates the
informational content of firm’'s balance sheets floeir future stock price returns. Starting
with Ou and Penman (1989) and followed by Holthauaed Larcker (1992), Lev and
Thiagarajan (1993), Abarbanell and Bushee (19971) Riotroski (2000) they showed that
various balance sheet ratios can be used to priedice stock returns. Sloan (1996) found
that firms with low working capital accruals (changn net working capital minus
depreciation expense) experience higher futureksteturns than firms with low working
capital accruals. Fairfield at al. (2003a) showeat thanges in net long term operating assets
are associated with future stock returns in simit@mner with working capital accruals. In
follow up research, Richardson et al. (2005) ex¢entthe definition of accruals employed in
Sloan (1996) to include changes in net long terrarajng assets and showed that this
extended measure of total accruals (change in patating assets) is associated with even
greater stock returns. Chan et al. (2006) found ®laan’'s (1996) results are primary
attributable to inventory, accounts receivable aocbunts payable accruals. Finally, Cooper
et al. (2008) found that a firm’'s asset growth natelso negatively related with future stock
returns, while Chan et al. (2008) showed that fimsling exists for all asset growth
components except cash.

An important contribution to the above researclihis paper of Hirshleifer et al.
(2004). They found that the level of net operatisgets, scaled by lagged total assets (NOA),
is a strong negative predictor of future stock metufor at least three years after the balance
sheet information is released. NOA represents tirautation over time of the difference
between operating income (accounting profitabilépy free cash flow (cash profitability). In
other words NOA is a cumulative measure of totara@ls — a measure of balance sheet
bloat:

NOA, = z;Operating lincome, —zg Free Cash Flows, = ngotal Accruals (1)

The key insight emerging from the above relationsls that a cumulation of
accounting income without a cumulation of free cdkiws raises doubts about the
sustainability of current earnings performance.shigifer et al. (2004) call the negative
relation of NOA with future stock returns as “sus#bility effect”, since high NOA is an
indicator of a rising trend in current accountimgfgability that is unlikely to be sustained in
the future: investors with limited attention foaugiin accounting income can make flawed

investment decisionsln particular, investors overvalue firms with hijA and undervalue

"Hirshleifer and Teoh (2003) suggest that infornmattbat is more salient or which requires less
cognitive power is used more by investors andrasat is impounded more in the stock prices.



firms with low NOA. This leads to a NOA anomaly whky firms with high (low) NOA
experience negative (positive) future abnormal ksteturns. Hirshleifer et al. (2004) also
provided clear evidence that NOA is a more compreive measure of investor’'s over-
optimism about the sustainability of current eagsiperformance that captures information
over and above than contained in working capitar@s and total accruals. Further, they
claimed that the level of net operating assetauesor to accruals because it captures all
cumulative past changes between accounting prdfifabnd cash profitability, rather the
most recent chande.

The current evidence on the predictive ability @A for future stock returns raises
several broader questions. First, previous resdagshnot focused on the whether different
forms of net operating assets are related withréutstock returns as measures of the
sustainability of current earnings performancer &ample, as claimed by Hirshleifer at al.
(2004) an important distinction based on the natirthe underlying business activity that
NOA capture, is between net working capital as@8i&/CA) and net non current operating
assets (NNCOA). Similarly, another important distion based on the nature of underlying
benefits and obligations that NWCA and NNCOA reprgs is between their asset and
liability components. In particular, NWCA can beided into working capital assets (WCA)
and liabilities (WCL), while NNCOA into non curreaperating assets (NCOA) and liabilities
(NCOL).

Second, the interpretation of the NOA anomaly i &tcontroversial issue. Several
explanations can be put forward, but previous studiave not distinguished among them.
From a rational pricing perspective, a possiblelaaxtion is that high NOA firms are less
risky than low NOA firms, and therefore earn lowisk premia. As such, whether the NOA
anomaly represents rational risk premium or mankefficiency is under debate. Note that
based on Callen and Segal (2004) the NOA to egnésket value ratio can be used to derive
an accounting-based valuation model with time-vagydiscount rates.

Under a behavioral interpretation, the most comriina of thought follows the
opportunistic earnings management hypothesis of (®@01) and the agency related
overinvestment hypothesis of Jensen (1986). Acogrdio the opportunistic earnings

management hypothesis, NOA increases as manageksshtes prematurely, allocate more

2 In a recent paper, Richardson et al. (2006) argb@tthe predictive power of net operating assets
does not differ from that of total accruals becawmseoperating assets in Hirshleifer et al. (2004)
deflated by lagged total assets. Richardson ef2806) supported their argument with algebraic
decompositions and empirical results from desarpstatistics and correlations. However, note that
the measures used in Richardson et al. (2005) arsthleifer et al. (2004) are not mathematically
equivalent. Furthermore, empirical results fromecdipdive statistics and correlations do not neaglgsa
imply or infer causality for Richardson et al. (B)Gargument. On the other hand, Hirshleifer et al.
(2004) findings show that the level of net opemptimssets is a cumulative measure of investor
misperceptions about the sustainability of finahperformance that captures information beyond that
contained in flow variables such as working captadruals or total accruals.



overhead expenses to inventory than to cost of ggott capitalize operating expenses as
fixed assets, select depreciation/amortization dicles that are not based on the underlying
useful and salvage values of fixed assets and staderoperating liabilities, in order to inflate
earnings upwards. Managerial discretion calls dtmo write-down decisions based on
subjective estimates of fair value of NOA (e.g.eigables, inventory, intangibles, property,
plant and equipment).

Based on the overinvestment explanation, NOA irgggaas managers invest in
value-destroying projects to serve their own irdte As another competing behavioral
explanation one can think that hypothesis that Nf@Atain adverse information about firm’s
business conditions. Based, on this hypothesis, MQAd increase as a result of difficulties
in generating sales, pressures to extend credisteoverproduction and less efficient use of
existing investments. In all above cases, high N@Avides a warning signal about the
sustainability of current earnings performance. Eeosv, investors with limited attention that
focus in accounting income and fail to discounttfoe low sustainability of current earnings
performance will overvalue (undervalue) firms whiigh (low) NOA.

A final behavioral interpretation could draw on tldea that the sustainability effect
may stem from the same patterns of investor behatoothe value/glamour effect.
Lakonishok et al. (1994) postulate that investotsapolate the weak (strong) past growth
rates of value (growth) firms to form pessimistiptimistic) expectations about their future
growth rates. As growth rates mean-revert in ther&y investors are negatively (positively)
surprised by the performance of growth (value) $rmNOA by definition reflects all
cumulative past changes between accounting prafijadnd cash profitability, which in turn
tend to rise with sales. In other words, firms wiitgh NOA are more likely to have high past
growth in sales. As a result, the sustainabilitieef may arise from investor’'s errors in
expectations about future growth.

The above behavioral hypotheses are not mutuatijusive and probably co-exist.
Managers of firms that face a slowdown in busiresglitions could have additional motives
to manipulate earnings upwards in order to meelyasnéorecasts and to engage in wasteful
spending that serves their own interests, therelaglihg to an increase in NOA. These
motives could be stronger as investors and anagydtapolate past trends in growth rates to
form expectations about future growth rates.

The above issues motivate us to focus on the NGonaty in order to get a better
understanding of its underlying causes. Our wortrganized along three dimensions. First,
we empirically investigate the relation of NOA ahDA components with future stock
returns — after controlling for total accruals (TBX That is, we examine directly whether

NOA and NOA components can reflect additional infation for future stock returns beyond



than contained in TACC. Our analysis in this pagibs with a decomposition of NOA into

cumulative operating accruals (NWCA) and cumulaineesting accruals (NNCOA):
NOA; = NWCA + NNCQA, :Z;Operating Accruals + Z;Investing Accruals (2)

Then, NWCA will be decomposed into cumulative opiegp asset accruals (WCA) and
cumulative operating liability accruals (WCL), wiilNNCOA into cumulative investing asset

accruals (NCOA) and cumulative investing liabilitgcruals (NCOL):

NWCA =WCA -WCL, = Z; Operating Asset Accruals— Z(T) Operating Liability Accruals (3)
NNCOA = NCOA —NCOL, = ZZ Investing Asset Accrualg,—zg Investing Liability Accruals  (4)

Second, we examine whether the NOA anomaly reflestisnal risk premium or
market inefficiency, by investigating abnormal ret of hedge strategies based on the
magnitude of each of these NOA components. Recigpizhat abnormal returns from
trading strategies don’t necessarily imply the ceépm of market efficiency, since they could
be due to mismeasured risk if the model of markttrns is invalid, we also apply the
statistical arbitrage test of Hogan et al. (20@4hedge strategies based on NOA and NOA
components. This test circumvents the joint hypsithaldilemma of traditional market
efficiency tests since its definition is not coggamt upon a specific model for market returns
(or model of risk adjustment).

Third, we distinguish between different hypothedlkat can be put forward to
interpret the NOA anomaly. Using a modified versafrthe model of Chan et al. (2006) that
is based on sales growth, we disaggregate NOA &w dbmponents into their expected and
unexpected parts to examine their implicationsfédure stock returns. The expected part
reflects NOA and NOA components that are attribleteb growth in output, under the
assumption that there are no accounting distortionsales (e.g. premature booking of sales).
Thus, if investor’s errors in expectations aboutife growth is the underlying culprit of the
NOA anomaly, then the expected part of NOA and N€dAponents should have forecasting
ability in predicting future stock returns. The mpected part of NOA and NOA components
will pick up either opportunistic earnings managaetmand/or a slowdown in business
conditions. Thus, the opportunistic earnings manmage hypothesis and the hypothesis
related to slowdown in business conditions sugtest unexpected part of NOA and NOA
components should have forecasting ability in @y future stock returns. Finally, we
examine more closely the role of the overinvestnigrgothesis by investigating whether
returns the NOA strategy, vary with the profitatgilof past capital investments (past return
on equity). Under the overinvestment hypothesigh lfiow) NOA firms with a weak (strong)
background of profitable investments should experenegative (positive) future abnormal

stock returns.



2  Data, Sample Formation and Variable Measurement

Our empirical tests are conducted using data frem gources. Financial statement
data are obtained from the Compustat annual datakiad monthly stock return data are
obtained from CRSP monthly files. However, we efiate pre-1962 observations since the
Compustat data prior 1962 suffers from survivordhigss (Fama and French, 1992; Sloan,
1996) and therefore, our sample covers all firmrye#h available data on Compustat and
CRSP for the period 1962-2003. Moreover, we exclaldérm year observations with SIC
codes in the range 6000-6999 (financial firms) liseathe discrimination between operating
activities and financing activities is not clear these firms. Furthermore, we require as in
Vuolteenaho (2002) all firms to have a Decemberafiyear end, in order to align accounting
variables across firms and obtain tradable investrawategies for our subsequent portfolio
assignments. Finally, we eliminate firm-year oba&pns with insufficient data on
Compustat to compute the primary financial statenvamiables used in our tedtsThese
criteria yield final sample sizes of 105,896 firmay observations with non-missing financial

statement and stock return data.

As mentioned in the previous section we need NOWMA, NNCOA, WCA, WCL,
NCOA and NCOL to conduct empirical tests. NWCA &fided as the difference between
WCA (current assets minus cash and cash equivalants WCL (current liabilities minus
short term debt):

NWCA =WCA -WCL, =(CA -C,)-(CL, - STD,)
where:
e  CA : Current assets (Compustat data item 4).
e C,: Cash and cash equivalents (item 1).
e CL,: Current liabilities (item 5).
e  SID,: Short term debt (item 34).

NNCOA is defined as the difference between NCOAa(tassets minus current assets) and

NCOL (total liabilities minus current liabilitiesinus long term debt):
NNCOA, = NCOA — NCOL, =(TA -CA )-(TL, -CL, - LTD,)
where:

e TA: Total assets (item 6).

3 particular, we eliminate firm year observatiaghsCompustat data items 1, 4, 5, 6 and 181 are
missing in both the current and previous year aamtd dem 18 is missing in the current year. If data
items 9, 34, are missing, we set them equal to meher than eliminating the observation. The tssul

are qualitatively similar if we instead eliminakese observations



e TL,: Total liabilities (item 181).
e LTD,: Long term debt (item 9).

Thus, NOA is defined as the difference non casletag$otal assets minus cash and cash
equivalents) and non-debt liabilities (total ligis minus short and long term debt):
NOA = (TA -C,)-(TL, - STD, - LTD,)

Consistent with previous research, we deflate NdDA NOA components by lagged
total assets. Recall also, that in our tests we etsider, total accruals (TACC), market
capitalization (MV), book to market ratio (BV/MV§gales (SA, item 12) and past return on
equity (ROE). Total accruals are defined as andahge in net operating assets and deflated
by lagged total assets. Market capitalization issneed as price per share (item 199) times
shares outstanding (item 25) at the beginning efpidrtfolio formation month. Note that we
require at least a four-month gap between the @atformation month and the fiscal year
end to ensure that investors have financial staied®ta prior to forming portfolioSBook to
market ratio is defined as the ratio of the fisgedr end book value of equity (item 60) to the
market capitalization. Further, past return on Bgis measureas the ratio of annual net
income (item 18) averaged over the five years pogportfolio formation (years -4, -3, -2,
and -1 receive weights of 10%, 20%, 30% and 40%eaats/ely) to the fiscal year end book
value of equity.

Following Fairfield et al. (2003) and Hirshleifet &. (2004), we also consider an
alternative definition of NOA that is based on s&len of operating assets and operating
liabilities, to check for robustness in our hedgetfplio stock return tests. According to this
definition, NWCA is defined as the difference WCac¢ount receivables plus inventories

plus other current assets) and WCL (accounts payab$ other current liabilities):

NWCA, =WCA —WCL, = (ARE, + INV, + OCA )- (AP, + OCL, )
where:

e ARE, : Accounts receivables (item 2).
e INV,: Inventories (item 3).

e OCA,: Other current assets (item 68).
e APR: Accounts payable (item 70).

e  OCL,: Other current liabilities (item 72)

NNCOA is defined as the difference between NCOA fmeperty, plant and equipment plus

intangibles plus other long term assets) and NC@hef long term liabilities):

* Alford et al. (1994) argue that four months aftes fiscal year end, all firm’s financial statemeata
are publicly available.



NNCOA, = NCOA, — NCOL, = (NPPEt + INT, +OLA)—OLTLt
where:

e NPPE,: Net property plant and equipment (item 8).
e INT,: Intangibles (item 33).
e  OLA : Other long term assets (item 69).

e OLTL,: Other long term liabilities (item 75)

Thus, NOA is defined as the difference between aipey assets and operating
liabilities:®
NOA, = (ARE, + INV, + OCA, + NPPE, + INT, + OLA, )- (AP, -OCL, —-OLTL,)

The annual one-year ahead raw stock retlRB§ are measured using compounded 12-
month buy-hold returns inclusive of dividends atlgeo distributions from the CRSP monthly
files. Then, size-adjusted returl8RET are calculated by deducting the value weighted
average return for all firms in the same size-madctecile, where size is measured as the
market capitalization at the beginning of the neteumulation period. The size portfolios are
formed by CRSP and are based on size deciles ofEN&&1 AMEX firms. If a firm is
delisted during our future return window, then @RSP’s delisting return is considered for
the calculation of the one-year ahead raw stoakmetand any remaining proceeds are re-
invested in the CRSP value-weighted market indéxs Tnitigates concerns with potential
survivorship biases. If a firm is delisted duringr duture return window as a result of poor
performance and the delisting return is codediasing by CRSP, then a delisting return of -
100% is assumed. Finally, data for risk free ratearket portfolio and other mimicking

portfolios (size, book to market and momentum)airained from Ken French’'s web pafe.

3 Results
3.1. Descriptive Satistics

In table 1, we report univariate statistics for N@Ad NOA components. The mean
values of NOA, NWCA and NNCOA are (0.629), (0.183)d (0.44), respectively. The

> NOA and NOA components based on this alternatfition, are also scaled by lagged total assets.
® Note that we replicate all results by scaling N@#d NOA components with current total assets,
average total assets, lagged or current salesngcBACC with average total assets, and impose a
number of robustness data screens such as inclWA8PAQ firms, excluding firms in the bottom
size deciles, excluding firms with stock price Iésan 5% and assuming a return of -30% (following
Shumway 1997) or a zero return for delisted firmthwmissed return data by CRSP. Our results
remain qualitatively similar with respect to thedernative procedures.



median values of NOA, NWCA and NNCOA are (0.688)163) and (0.426), respectively.
These values indicate that firms have more NNCGetNWCA. Turning to the extended
decomposition, the mean values WCA, WCL, NCOA a@Nl are (0.394), (0.205), (0.505)
and (0.065), respectively. The median values of W@/&EL, NCOA and NCOL are (0.383),
(0.181), (0.484) and (0.037), respectively. Theakias indicate that firms invest more in
NCOA than WCA, but have less NCOL than WCL. Focgsim the standard deviations of
the components of initial decomposition of NOA, NOI& has the highest standard deviation
(0.224) followed by NWCA (0.208). Hence, these tammponents represent important
sources of total variation in NOA. Turning to thetemded decomposition, the standard
deviations of WCA, WCL, NCOA, and NCOL are (0.238),129), (0.248) and (0.084),
respectively. Thus, total variation in NWCA is miginriven by WCA and total variation in
NNCOA is mainly driven by NCOA.

Table 2 presents pair wise correlations (PearsanNOA and NOA components. The
correlation of NOA with NWCA (0.491) does not diffenuch from that of NNCOA (0.589)
suggesting that these two components representriamjosource of the total variation in
NOA. The correlation of NOA with NCOA (0.499) isdhier than that of WCA (0.28), while
NOA is also more negatively correlated with WCL.208) compared with NCOL (-0.098).
WCA and NCOA are strongly positively correlated witVCL and NCOL respectively,
indicating that operating liabilities provide a miicant source of financing for operating
assets. Furthermore, NWCA is highly positively etated with WCA (0.841) and negatively
correlated with WCL (-0.063) and the correlationNICOA with NCOA (0.942) is much
higher than that of NCOL (0.116). These findingsfeon again, that total variation in
NWCA is mainly driven by WCA and total variation MNCOA is mainly driven by NCOA.

3.2. Cross Sectional Regressions Results

In this section, we estimate Fama and MacBeth (L&Z&s sectional regressions of future
raw stock returns on NOA and NOA components aftertrolling for TACC and report the
time series averages of the resulting parameteffideats. Following Hirshleifer et al.
(2004), we also use the natural logarithm of machkgitalization and the natural logarithm of
book to market ratio (negative book value firms axeluded) as standard asset pricing
controls in the regressions. The reported t-siegigin parenthesis) are based on the means
and standard deviations of the parameter coeffigiebtained in the annual cross sectional
regressions. That is, we examine directly whet®A and NOA components can reflect
additional information for future stock returns bag than contained in TACC.

Table 3 presents our regression results for NOAANOmMponents and TACC. From the

first and the second row of panel A in table 3,3ge that the coefficient on NOA is -0.089
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(t=-5.089), while on TACC is -0.087 (-5.191). Howee, from the third row we see that when
they are both included in the regression, the aoefft on NOA is -0.094 (t=-2.233), while on

TACC is no longer statistically significant at camiional levels. Thus, consistent with
Hirshleifer et al. (2004) we find that NOA subsunties predictive power of TACC for future

stock returns.

Panel B of table 3 reports results of estimating ribgressions of future raw stock
returns on NOA components based on our initial dgmusition and TACC. From the first
two rows of panel B in table 3, the coefficient NWWCA is -0.064 (t=-2.355), while on
NNCOA is -0.054 (t=-2.712). Similarly, from theirith row of panel B of table 3, when both
they are both included in the regression the ocaefit on NWCA is -0.102 (t=-3.991), while
on NNCOA is -0.079 (t=-3.977). Results, from thstleow reveal that once we control for
TACC, the coefficients on both NWCA and NNCOA ardl snegative and statistically
significant, while the coefficient on TACC is noniger statistically significant.

Panel C of table 3 reports results of estimatirgy rkgressions of future raw stock
returns on NOA components based on our extendeshgmusition and TACC. From the first
and the third row of panel C of table 4, the cogiit on WCA is -0.049 (t=-2.322), while on
NCOA is -0.047 (t=-2.479). However, from the secamd the fourth row of panel C of table
3, we do not see statistically significant coe#iits for the underlying WCL and NCOL
liability components. Results from the fifth row p&nel B of table 3 reveal that, when both
asset and liability NOA components are includedhia regression their coefficients are all
negative and statistically significant. Note, ttteet coefficients of WCL and NCOL are much
different in magnitude and significance in the nwaltiate regression than in the univariate
regressions. From a statistical perspective, tifierdnce arises from the positive correlation
of WCA with WCL and the positive correlation of N@@nd NCOL, shown in table 2. The
economic rationale, for these positive correlatiamsstraightforward: WCL and NCOL
provide a significant source of financing for WCAABNCOA, respectively. These positive
correlations lead to correlated omitted variabliesds in the univariate regressions that are
not present in the multivariate regression. Thimipionplies that, only the coefficients in the
multivariate regression represent the marginaltioelaof specific NOA components with
future stock returns (i.e., after holding all otiNdDA components constant). In particular, the
coefficients on WCL and NCOL reported on the fiftw of panel C of table 3 suggest that
their use as a source of financing for their respecasset NOA components (WCA and
NCOA), lead to negative stock returns. As such, dumdings from the extended
decomposition suggest that the sustainability effscmainly driven by the asset NOA

components. Similar results are found from thelfiosv, once we control for TACC. Note,
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that the coefficient on TACC is not statisticallygrgficant in the presence of NOA
components based on our extended decomposition.

Overall, the results from table 3 indicate NOA ai@®A components can reflect
additional information for future stock returns bag than contained in TACC. Thus,
consistent with Hirshleifer et al. (2004), we fitlcht TACC provides a fragmentary indicator
of the degree to which operating/reporting outcommege predictive ability for future stock
price performance. NOA and NOA components are sopgince they capture all cumulative
past changes between accounting profitability aashrofitability, rather the most recent

change.

3.3. Sock Return Results

In this section, we present results on whetheHinghleifer et al. (2004) behavioral
(mispricing) explanation is appropriate in intetprg the negative relation of NOA with
future stock return8.As argued, a high level of NOA indicates a lacksaobtainability of
current profitability causing, investors with lirad attention that focus on accounting income
to overvalue (undervalue) firms with high (low) NO&onsistent with this interpretation,
Hirshleifer et al. (2004) show that a trading stggttaking a long (short) position in firms that
report low (high) NOA generate positive abnormalnes. From our regression results, we
find a strong negative relation of NWCA, NNCOA, etsslOA components with future stock
returns. Further, we also find that WCL and NCOluldocontribute in this relation only as
sources of financing for their respective asset NédMponents. However, from a rational
pricing perspective, this relation could be expdaims compensation of higher risk. The type
of risk at the center of that argument could bérets risk To assess this possibility we
investigate the hedge returns of trading stratediased on the magnitude of NOA
components. We rank firms annually on NOA composneahd then allocate them into ten
equally-sized portfolios (deciles) based on thesgs. Then, we compute separate future
equally weighted annual size-adjusted returns &heportfolio and the hedge returns for the
trading strategies consisting of a long (short)tposin the lowest (highest) portfolio of each

NOA component.

"To examine the effects of outliers in the NOA disition, we follow Cooper et al. (2008) and
estimate regressions by winsorizing the NOA distiiin at the 1% and 99% points of the distribution.
Winsorizing the data has the effect of making thedtive power of NOA and NOA components for
future stock returns stronger.

8 Hirshleifer et al. (2006) present also evidenaasisient with a behavioral (mispricing) interprisat

of the NOA anomaly.

° Khan (2008a) show that working capital accruatsanrrelated with economic and financial distress
characteristics (low sales, low earnings, highregeexpense).
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In panel A of table 4 we report size-adjusted meifor portfolios and hedge strategies on
NOA and the initial decomposition. On the first woin we present results for the deflator
(DEF ~ inverse of lagged total assets) to invegigis contribution on the performance of
portfolios and hedge strategies on NOA and NOA comepts. As shown, the contribution of
the deflator is insignificant. From the second ouh) consistent with our regression results
and with Hirshleifer et al. (2004) evidence, welfihat the return for NOA is 15.6% (t=4.07).
Note that the strategy is positive in 34 of theyd@rs examined, suggesting that the relation is
fairly stable over time. We also find that the trepstrategies taking a long (short) position in
firms that report low (high) NWCA and NNCOA genexagiositive size-adjusted returns. In
particular, the hedge return for NWCA is positive% (t=2.56), while for NNCOA is 11.7%
(t=3.254). Finally, in an unreported test we firfwtt there are no significant differences
between the returns generated from the hedge gigatbased on magnitude of NWCA and
NNCOA (t=1.463).

In panel B of table 4 we report size-adjusted retdor portfolios and hedge strategies on
the extended decomposition of NOA. Consistent iibr results from our regression tests,
we find that the trading strategies taking a lostgp(t) position in firms that report low (high)
WCA and NCOA generate positive size-adjusted ratulm particular, the hedge return for
WCA is 6.8% (t=2.341), while for NCOA 10.7% (t=2)7Furthermore, in an untabulated test
we find that there are no significant differencetween the size-adjusted returns generated
from the hedge strategies based on magnitude of \W@ANCOA (t=0.951). Finally, we do
not find significant hedge returns for the undertyWCL and NCOL liability components.
Overall, the results from table 4 confirm that M®A anomaly is mainly driven by the asset
NOA components.

To check for robustness, we also consider an ailtie definition of NOA that is based
on selection of operating assets and operatinglilieb (see the discussion on the data
section). The results in panels A and B of tabledicate that the two measures of NOA are
very similar. The hedge size-adjusted return on NO24% (t=5.878). Note that the strategy
is positive in 37 of the 40 years examined, sugggghat the relation is, again, fairly stable
over time. Turning to the components of the initl@composition of NOA, we see that the
hedge size-adjusted returns for NWCA and NNCOA566 (t=2.281) and 10.1% (t=3.665),
respectively. Furthermore, from the extended deasitipn of NOA, we see significant size-
adjusted returns for the hedge strategies on thaerlying WCA and NCOA asset
components, while no significant returns for thedee strategies on the underlying WCL and
NCOL liability components. In particular, the hedgturns for WCA and NCOA are 6.1%
(t=2.158) and 10.5% (t=3.257), respectively.

In panel C of table 5 we provide the returns f@ tiperating assets and liabilities that are

considered in the alternative definition of NOA.rfitng to WCA components we see that we
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see that the hedge size-adjusted returns for atxawceivables (ARE, hereafter) and
inventory (INV, hereafter) are 5.3% (t=2.022) arfd §=2.159), respectively. However, we
find no significant hedge returns for other currassets (OCA). Thus, we can argue that the
negative relation of WCA with future stock returissentirely attributable to ARE and INV.
Moreover, turning to WCL we see that the hedgerretar AP is -5% (t=-2.495) and no
significant hedge return for other current liab#g (OCL). As such, we can argue that the
negative relation of WCL with future stock returiesentirely attributable to AP. For NCOA
we see that the hedge size-adjusted returns fopnogerty, plant and equipment (NPPE,
hereafter) and intangibles (INT, hereafter) are%%.9t=2.264) and 4.4% (t=2.21),
respectively. However, we find no significant hedgeirns for other long term assets (OLA)
and other long term liabilities (OLT). Thus, we cague that the negative relation of NCOA
with future stock returns is entirely attributaltbleNPPE and INT. Overall, the results from
table 5 confirm again that the NOA anomaly is mauhiiven by the asset NOA components.
In order to distinguish more properly between rzdiocand irrational interpretations, it is
useful to incorporate in our analysis other potdrontrols for risk. It is possible that firms in
extreme deciles have different risk characteristic this purpose, we conduct time series
regressions of one-year ahead raw stock returneddge strategies based on the magnitude
of NOA and NOA components on the CAPM model whiointains the excess return of the
market portfolio, the Fama-French (1995) three dachodel which contains the market
portfolio and two factor mimicking portfolios assated with the size effect (SMB) and the
book to market effect (HML) and the Carhart (199@)r factor model which adds a
momentum (MOM) mimicking portfolio to the previodactors. Note, that CAPM is a
theoretically motivated asset pricing model, whhe Fama-French model and the Carhart
model are empirically motivated. As such, readdrsukl be very careful in interpreting
factors from the Fama-French (1995) model and drda&t (1997) model as rationally priced
risk factors. Panel A of table 6, presents timeesesverages of annual mean intercepts alphas
from those regressions. From the first row, thpores results from regressions on the CAPM,
we see that NOA, NWCA, NNCOA and asset NOA comptséave positive risk adjusted
alphas. Note also, that alphas are somewhat higheragnitude than the respective size-
adjusted returns. For liability NOA components, see that the strategy on WCL has
insignificant alphas. However, risk-adjusted alpfasthe strategy on NCOL are significant
and much higher than the respective size-adjusienins, indicating a higher risk exposure
for the strategy that cannot be explained by CAFMtning to the second and the third row,
we see similar findings for the Fama-French (199%®del and the Carhart (1997) model.
Overall, our findings from panel A of table 6 suggthat NOA anomaly cannot be explained

by the most common factor models.
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However, an immediate question in any debate ag&rand mispricing is whether
the model of market returns (or model of risk atfuent) with respect to which mispricing is
documented is valid. Fama (1970) was among the firsobserve that tests of market
efficiency are joint tests of mispricing and thedabof market returns. Thus, the abnormal
returns from trading strategies don’t necessariply the rejection of market efficiency,
since they could be due to mismeasured risk ifrtioelel of market returns is invalid (Ball
1978)™° In order to avoid this joint hypothesis dilemmatrafditional market efficiency tests,
we apply the statistical arbitrage test that isigiesd by Hogan et al. (2004) and defined
without reference to a specific model for equilin returns, to hedge strategies based on
NOA and NOA components. To our knowledge, this is the first paper in thige of the
literature that tests for statistical arbitrageswategies on NOA and NOA componelfits.

By definition a trading strategy that constituséstistical arbitrage opportunities must
have a zero initial cost (self financing), positespected discounted profits, a probability of a
loss converging to zero and a time-averaged vagignaverging to zero if the probability of
a loss does not become zero in finite time. In eogos terms, the last condition associated
with the time-averaged variance implies that aistieal arbitrage opportunity eventually
produces riskless incremental profit, with an asded “Sharpe” ratio increasing
monotonically through time. Note, that the conceptstatistical arbitrage opportunity is
similar to the limiting arbitrage opportunity ustdconstruct Ross’ APT (1976). Finally, the
definition of statistical arbitrage is not contimyjeupon a specific asset pricing model for
equilibrium returns and therefore, its existencenonsistent with market equilibrium, and
by inference, with market efficiency.

The zero initial cost (self financing) conditionthese tests is enforced by is enforced

by investing (borrowing) trading profits (losse®ngrated by each trading strategy at the risk
free rate. Specifically, time series of annual feff@w) returnsRET (ti) are first generated
from hedge strategies on hedge strategies on N@ANEA components. Then, the trading

profits V/ (t,

) of each trading strategy accumulate at the rigle frate r(t,) to yield
cumulative trading profits (witf (t,) = 0):

V(t)=RET(t)+e".V(t,) 5)

%A similar argument can be put forward when the Abed Mishkin (1983) test of rational
expectations is rejected (see Khan 2008b for d@gtail

"Cochrane and Saa-Requejo (2000), Bernardo and tLE00) and Carr et al. (2001) have also
conducted similar tests without specifying a patic model of market returns.

2Hogan et al. (2004) have applied the test to moumeraind value/growth strategies and find that only
half of them constitute statistical arbitrage oppoities. Zhang (2006) have applied the test toisty
accrual and NOA strategies and find that only tigustry NOA strategy survives it.
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E”:Zr (t)

This cumulative trading profit is then discountedcle period by e to construct

discounted cumulative trading profitsv(ti) for each trading strategy. Let

AV, =v(t)—Vv(t_,), denote the increments of the discounted cumelgtiofits with mean
A, growth rate of mea, standard deviatiomr and growth rate of standard deviatign

Assume also thal\v, evolve according to the following stochastic psxe
AV, =pi’+o-it-z (6)
where i=1,2,....n,z areiid N(01) random variables wittz, =0, Vv(t,)and Av, are
equal to zero. Under the above assumed stochasimegs, the discounted cumulative
profitsv, are distributed as
n n n
V(tn)zzmli ~N[u2ig,02 iz’lj (7)
i=1 i=1 i=1
and have the following log likelihood function.

IogL(u,02,9,1|AV)=—%Zn:|09(02i21)—ziz s iT]/;(AVi_:u'ig)z (8)
i=1

i=1

The parameters ,f,o, A can be estimated using maximum likelihood and thepeated

score equations are provided in the appeliiien, assuming tha = 0, one can conduct
constraint mean tests of statistical arbitrage. ddritlese tests a trading strategy generates
statistical arbitrage with— o percent confidence if the following conditions aeisfied*

H1: >0

H2: 1<0

The first hypothesis tests whether the mean annae¢dmental profit of a trading strategy is
positive (second condition for statistical arbigagnd the second, whether its time-averaged
variance decreases over time (fourth conditiontatistical arbitrage). Thus, a single t-test on
incremental trading profits is not a valid test &batistical arbitrage since it focuses only on
the second condition but ignores the fourth coaoditiThe two parameters are tested

individually with the Bonferroni inequality accoumy for the combined nature of the

13 Note that direct optimization of the likelihoodnfttion is not feasible. What is required is the
solution of the non-linear system of the score &quoa. Standard errors and p-values are obtained
directly from the (inverse of the) Hessian matrixiee system.

4 See in the appendix the appropriate conditionstatistical arbitrage under the unconstraint mean
tests and in Hogan et al. (2004) for further dstaih the differences between the constraint and
unconstraint tests of statistical arbitrage.
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hypothesis test. The Bonferroni inequality stipegathat the sum of the p-values from the
individual tests becomes the upper bound for the tyerror of the statistical arbitrage tests.
In panel B of table 6 we report the results froatistical arbitrage tests on hedge portfolio
strategies based on the magnitude of NOA and NQApaments. Starting with the strategy
on NOA, it has a mean annual discounted incrememtdit (.2 ) equal 3.9% (p=0.000), and a

growth rate of standard deviationl] equal to -0.366 (p=0.007). Thus, the strategy
constitutes statistical arbitrage opportunitieshat 1% level.Turning to the components of
initial decomposition of NOA, the hedge strategyMWCA survives the statistical arbitrage
test at the 5% level, while on NNCOA at the 1% leva particular, the mean annual
discounted incremental profit for the strategy dWGA is 1.2 % (p=0.015), while for the
strategy NNCOA is 3.3 % (p=0.000) with estimatedvgh rates of standard deviation equal
to -0.447 (p=0.003) and -0.489 (p=0.000), respebtivSimilarly, for the asset components of
extended NOA decomposition, the hedge strategy @AV¥trategy constitutes statistical
arbitrage opportunities at the 5% level, while cDOA at the 1% level.

On the other hand, the hedge strategies on WCLN®@AL components do not survive
the statistical arbitrage test. Note that the heslgategy on NCOL is found to have the
highest risk exposure. As such, abnormal returis& @djusted alphas from CAPM, Fama-
French model and Carhart model) on this strategy lma explained only by applying the
statistical arbitrage test. Overall, our findingdicate that the strategies on NOA, NWCA,
NNCOA and the asset NOA components converge téesslkarbitrages with decreasing time
averaged variance. Thus, these findings confirmipus findings that NOA anomaly comes
from the asset side of the NOA components. Thesdings are, however, difficult to
reconcile with the notion of market efficiency gmbvide support on Hirshleifer et al. (2004)

behavioral interpretation of the NOA effect.

3.4. Expected and Unexpected NOA and NOA components

Our evidence from the stock return tests is coasisivith Hirshleifer et al. (2004)
investor's misperception of firms with bloated bala sheets. The rationale of those
misperceptions remains ambiguous. Several exptargtithat are not mutually exclusive, can
be but forward. Firms with bloated balance sheetsr@ore likely to have high past growth in
sales. Lakonishok et al. (1994) argue that investatrapolate past growth rates of firms to
form expectations about their future growth rates.such, investor’s errors in expectations

about future growth could be an explanation foratieg (positive) future abnormal stock

!5 Note that these hypotheses are the economic ragesHor the presence of statistical arbitrage. The
statistical hypotheses under testing are= 0 and 4 = 0 that correspond to absence of arbitrage.
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returns of high (low) NOA firms. However, NOA couidcrease as a result of opportunistic
earnings management and/or a slowdown in firm'sr@ss conditions. In both cases, high
NOA provides a warning signal about the sustaingbdf current earnings performance.
Investors with limited attention that focus in agntng income and fail to discount for the
low sustainability of current earnings performane# overvalue (undervalue) firms with
high (low) NOA. Consequently, this leads to a NO#omaly whereby firms with high (low)
NOA experience negative (positive) future abnorstaick returns. In order to distinguish
between these competing explanations, we deconpOgeand NOA components into their
expected and unexpected parts and examine thaiiorelwith future stock returns. Our work
is consistent with other methods in the accounlitegature to detect earnings management
(see Beneish 1997). The decomposition will be mzsieg a modified version of the model
of Chan et al. (20067 that is based on the idea that the expected thwsch component of

NOA for a firm is closely related to the level afrcent sale§A, as follows:

S (NOA),,
R

In this model, the expected part of each compohBI@A is assumed to be stable proportion

E,(NOA )= 9

of firm sales. To smooth out transitory fluctuagome estimate this proportion as the ratio of
a moving average of the past five years of theaddavel of each componet of NOA to a
moving average of the past five years of salesn;Tthe unexpected part of each componet of
NOA is defined as the difference between the adawal of each componet of NOA and its
corresponding expected level:
U,(NOA )= NOA - E,(NOA) (10)

The expected part reflects NOA and NOA compondrds dre attributable to growth
in output. Thus, if investor's errors in expectagoabout future growth, is the underlying
cause of the NOA anomaly then the expected pasph and NOA components should have
forecasting ability in predicting future stock neta. The unexpected part of NOA and NOA
components will pick up opportunistic earnings ngeraent and/or a slowdown in business
conditions. Thus, the opportunistic earnings manmage hypothesis and the hypothesis
related to slowdown in business conditions sugtest unexpected part of NOA and NOA
components should have forecasting ability in ptady future stock returns.

However, as documented by Thomas and Zhang (20@DMaNichols (2000) any
misspecification in these decompositions can reauthisleading inferences. In particular, a

potential limitation of our model is that the expetpart could also be affected by managerial

®In our work we do not use the Jones (1991) modelfaliow the approach of Chan et al. (2006),
since we recognize that few firms have sufficiefdlyg time series to ensure a reliable estimatfam o
regression model to extract the expected and uctegeart of each component of NOA.
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violation of sales (e.g., overstatement of accouvetegivables). Thus, the predictive ability of
the expected part for future stock returns couldoverstated. On the other hand, the
predictive ability of the unexpected part for fudistock returns could be understated to the
extent that it is contaminated by the expected part

In table 7 we report size-adjusted returns for fpbos and hedge strategies on the
expected and unexpected parts of NOA and NOA coemsn Starting with panel A, we see
that see that the hedge strategies on the expeatesiof NOA, and NOA components are not
profitable. As such, it does not seem to be thee,casvestor's extrapolation of past
performance, is the culprit of the NOA anomaly. Aing to panel B, we find that the size-
adjusted return for the unexpected part of NOA.®/@ (t=4.885). Note that the strategy is
positive in 30 of the 36 years examined. We alsd that the trading strategies taking a long
(short) position in firms that low (high) unexpettpart of NWCA and NNCOA generate
positive size-adjusted returns. In particular, tieelge return for NWCA is 5.1% (t=3.443),
while for NNCOA is 8.1% (t=4.561). Turning to thess@t components of extended NOA
decomposition, the hedge return on the unexpecdadpWCA is 6.5% (t= 3.669), while on
the unexpected part of NCOA is 8.5% (t= 4.542).dReamso from the previous section that
the spread in size-adjusted returns for NOA, NWGINCOA, WCA and NCOA is 15.6%
(t=4.07), 6.2% (t=2.56), 11.7% (t=3.254), 6.8% (B41) and 10.7% (t=2.77), respectively.
Those strategies are also found to constitutestitati arbitrage opportunities. As such,
opportunistic earnings management and/or slowdawfirm’s business conditions could
explain partially the NOA anomaly. In other wortise overinvestment hypothesis could also
have a potentially important role in explaining thestainability effect. Finally, we do not

find significant hedge returns for the unexpectadgpof WCL and NCOL components.

3.5. Overinvestment and NOA anomaly

As mentioned in the introduction, a high level dDN may arise as firm executives
engage in wasteful spending to serve their ownrests, rather than returning funds to
shareholders. In such a case, high NOA provideaming signal about the sustainability of
current earnings performance. However, investorth Mimited attention that focus in
accounting income and fail to discount for the lewstainability of current earnings
performance will overvalue (undervalue) firms whigh (low) NOA. Consequently, this
leads to a NOA anomaly whereby firms with high (JAMOA experience negative (positive)
future abnormal stock returns.

In order to examine more closely the role of thermy related overinvestment as a
contributing factor in the NOA anomaly, we examimkeether returns on the NOA strategy

vary with the past return on equity (past net ineaelative to current book value of equity).
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Chan et al. (2008) argue that past return on eqRYE) can be used as an indicator of
managerial discretion to use profits from past gtweent to increase shareholder wealth. As
such, managers of high NOA firms with weak profiliab of past investments relative to
current total equity, have a higher likelihood take decisions that serve their own interest.
In comparison, managers of low NOA firms with sgoprofitability of past investments
relative to current total equity, have a higherelikood to make decisions that serve
shareholder interests. Thus, under the overinvegtmgothesis, high (low) NOA firms with
low (high) past ROE should experience negativei(we$ future abnormal stock returns.

In table 8, we report size-adjusted returns fotfpbos and hedge strategies on NOA after
controlling for past ROE. In order to implementsthivo-dimensional strategy, each year we
sort firms based on the magnitude of NOA and ieto ¢qually-sized deciles. Subsequently,
firms within each NOA decile are sorted into tenua&ty-sized deciles based on the
magnitude of past ROE. Given that our focus is xtneene deciles, we combine deciles 2-9
together. As shown, from the first row low NOAnfis with high past ROE experience
positive size adjusted stock returns of about 7(9®.696). The return of low NOA firms
with low past ROE, although is positive, it is statistically significant. Turning, to the third
row we see that the size adjusted return of higlANiEns with low past ROE is -9.3% (t=-
3.634), while of those high past ROE is statisljcaisignificant. Further, the return from a
joint hedge strategy taking a long position in (N@A ROE(10)) and a short position in
(NOA(10), ROE(1)) is 16.4% (t=3.986) and indistirghable to that of a pure strategy NOA.
In summary, the above results suggest that ovesiment hypothesis could also have a
potentially important role in explaining investoriaisperceptions of firms with bloated

balance sheets.

4  Conclusion

Hirshleifer et al. (2004) find that the level of Qs a strong negative predictor of future
stock returns for at least three years after balameet information is released and call this
relationship “the sustainability effect”: a highvét of NOA indicates a lack of sustainability
of current profitability causing investors with liied attention, that focus only in accounting
income, to overvalue (undervalue) firms with higgw() NOA.

In this paper we extend Hirshleifer et al. (200ddian of sustainability with future stock
returns and empirically validate their claims. lrgcular, we find that, after controlling for
total accruals, there is a negative relation oflédwel of NOA with future stock returns. Our
results indicate that this relation is mostly, dt exclusively, driven from the asset side of the
NOA components. Hedge strategies based on the tndgnof these components generate

positive hedge abnormal returns and constitutésstatl arbitrage opportunities. In contrast,
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liability NOA components lead, almost in all casigsjnsignificant security mispricing. As
such, these findings corroborate Hirshleifer e(2004) findings on investors’ misperception
of firms with bloated balance sheets and suggest tiey directly associated with the
implications of operating assets about the sudtdityaof current earnings performance.
Consistent with opportunistic earnings managemewt/os a slowdown in firm’'s
business conditions, we find that the unexpectetl @fiaNOA is negatively associated with
future stock returns and this negative associajaplies to the unexpected part of the asset
NOA components. However, it appears that thereassignificant relation between the
expected part of NOA and NOA components with futsteck returns, contrary to the
hypothesis that the anomaly arises from investem'ers in expectation about future growth.
At the same time we cannot rule out an importal® for agency related overinvestment. In
particular, only high (low) NOA firms with low (hig past ROE are found to experience
negative (positive) future abnormal stock retuihighe NOA anomaly is solely driven by
opportunistic earnings management and/or slowdowfirin’s business conditions, then it
should not hinge on investor’s misperceptions ohaggerial investing decisions. Overall, our
evidence suggests that the above hypotheses sheuldeated as supplementary in the

interpretation the NOA anomaly.
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Appendix

A. Parameters Estimatesfor the Statistical Arbitrage Test

The parameters , 8,0, A are estimated from the following system of four aipns

with four unknowns:

8|OQL(u,02,9,1|AV). _;AW&U O
ou S Zn:izwfz)

dlogL(u,c%.0,2Av) , 1@ 1 9\’
= ot o (v ?
dlogL(u,0%,0,2A n 4
0og (ﬂ;@ | V): ;Avi Iog(i)ig’“:yélog(i)iz(g’” 3)

ologL(u,0%,0,4/Av) & & log(i 0\
(u; | ):aguog<.)=;°§§')(m—m9) @

Note that by assuming) = 0andA = O we get the standard MLE estimators of the

mean and the variance of the incremental tradiofjtprof each strategy:

B. Unconstraint Mean Test of Statistical Arbitrage

Under the unconstraint mean test, a trading styagegerates statistical arbitrage
with1l— «a percent confidence if the following conditions aegisfied:
H1: >0
H2: 1 <0

H3: 0> max{/l —% ,—1}

with the sum of p values for the individual tesienfing an upper bound for the type | error a.

Note that by assuming = Othe unconstraint mean test of statistical arbitiage

reduced to a constraint mean test, while by assyia Oand 4 = Qit is reduced to a single
t-test.

Finally, for the test of H2 to be well defined, Wwave to assume that the parameter

space for4 is the whole real live, although fgr to have a well defined distribution we need

A<0.
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Table 1: Univariate Statistics for NOA and NOA Components

Par ameter Mean Median Std. Dev.
NOA 0.629 0.683 0.234
NWCA 0.189 0.163 0.208
NNCOA 0.44 0.426 0.224
WCA 0.394 0.383 0.238
WCL 0.205 0.181 0.129
NCOA 0.505 0.484 0.248
NCOL 0.065 0.037 0.084

Notes: Table 1 reports univariate statistics MOAand NOA components. The sample consists of
105,896 firm year observations covering firms (g@tcéinancial firms) with available data on

Compustat and CRSP for the period 1962-2003. Waorkiapital asset¥VVCAare defined as the
difference between current ass€#\ (data item 4) and cash and cash equivalEntglata item 1).
Working capital liabilitiesWICL are defined as the difference between currentlitiasi CL (data
item 5) and short term det$TD (data item 34). Net working capital ass®VCAare equal to the
difference between working capital as$#fSA and working capital liabilitied/CL . Non current
operating assetdNCOA are defined as the difference between total asBAts(data item 6) and
current assefSA. Non current operating liabilitieSNCOL are defined as the difference between
total liabilities TL (data item 181), current liabilitie€L and long term debLTD (data item 9). Net
non current operating asselNNCOA are equal to the difference between non currentatipg
asset§NCOA and non current operating liabilitiB¢COL . Net operating assetslOAare equal to
the sum of net working capital asseWICAand net non current operating as$dCOA.
NOA and NOA components (described above) are deflated by thtggel assets

Note, that in our tests we also consider, markpitaiationMV , book to market ratiBV / MV,
total accrual§ACC , salesSA (item 12) and past return on equURQE . Total accrualsSTACC are
defined as annual change in net operating asSB{®©A and deflated by lagged total assets. Market

capitalization MV is measured as price per share (item 199) timeeslatstanding (item 25) at the
beginning of the portfolio formation month (four ntbs after fiscal year end). Book to market ratio

BV / MV is defined as the ratio of the fiscal year end beakie of equity (item 60) to the market

capitalizationMV . Further, past return on equRROE is measured as the ratio of annual net income
(item 18) averaged over the four years prior tafpbo formation (years -4, -3, -2, and -1 receive

weights of 10%, 20%, 30% and 40% respectivelyheofiscal year end book value of equBY .

NOA and NOA components on Table 5 are calculated from annaltiee definition of NOA that is
employed in Fairfield et al. (2003) and Hirshleitgral. (2004). According to this definition, wankj
capital asset¥MCAare defined as the sum of accounts receivabMRE (data item 2), inventories
INV (data item 3) and other current asS&€A (data item 68). Working capital liabilitied/CL are
defined as the sum of accounts payaBlE (data item 70) and other current liabiliti€e@CL (data
item 72). Net working capital assef\WCAare equal to the difference between working capital
asset$WCA and working capital liabilitied/CL . Non current operating asseMCOA are defined

as the sum of net, property, plant and equipmrRPE (data item 8), intangible$NT (data item
33) and other long term asseBlLA (data item 69). Non current operating liabiliti®dCOL are
defined as other long term liabilitie©LTL (data item 75). Net non current operating assets
NNCOA are equal to the difference between non currentatipg assethNCOA and non current
operating liabilitiedNCOL . Net operating assetBlOA are equal to the sum of net working capital

assets NWCA and net non current operating as$ddddCOA. NOAand NOA components
(described above) are deflated by lagged totatasse
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Table 2: Pearson Correlations among NOA and NOA Components

Par ameter NOA NWCA NNCOA WCA WCL NCOA NCOL
NOA 1 0.491 0.589 0.28 -0.278 0.499 -0.098
NWCA 0.491 1 -0.414 0.841 -0.063 -0.453 -0.236
NNCOA 0.589 -0.414 1 -0.488 -0.232 0.942 0.116
WCA 0.28 0.841 -0.488 1 0.487 -0.527 -0.255
WCL -0.278 -0.063 -0.232 0.487 1 -0.24 -0.09
NCOA 0.499 -0.453 0.942 -0.527 -0.24 1 0.442
NCOL -0.098 -0.236 0.116 -0.255 -0.09 0.442 1

Notes: Table 2 presents pair-wise (Pearson) ctioeta forNOA and NOA components. The
sample consists of 105,896 firm year observatiomgering firms (except financial firms) with
available data on Compustat and CRSP for the p&96@-2003. NOA and NOA components are
defined in Table 1. Bold numbers indicate signifioa at less than 5% level.
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Table 3: Regressionsof RET on NOA, NOA Componentsand TACC

Pand A: Regressionsof RET on NOA and TACC

I nter cept Ln(MV) Ln(BV/MV) NOA TACC
0.33: -0.01¢ 0.03¢ -0.08¢
(4.355) (-2.3) (2.943) (-5.089
0.27¢ -0.0z 0.02¢ -0.08i
(3.875) (-2.369) (2.315) (-5.199)
0.331 -0.01¢ 0.03¢ -0.09¢ 0.00¢
(3.939) (-2.32)) (3.281) (-2.239) (0.066)
Pane B: Regressionsof RET on  NOA components (I nitial Decomposition) and TACC
I nter cept Ln(MV) Ln(BV/MV) NWCA NNCOA TACC
0.2¢€ -0.021 0.031 -0.06¢
(4.081 (-2.514 (2.776) (-2.355
0.291 -0.01¢ 0.031 -0.05¢
(3.8¢) (-2.237) (2.78%) (-2.717)
0.33: -0.01¢ 0.03¢ -0.10z -0.07¢
(4.421) (-2.399) (2.88¢) (-3.9€1) (-3.977)
0.33¢ -0.01¢ 0.03¢ -0.10¢ -0.08¢ 0.00z
(4.010) (-2.439) (3.218) (-2.609) (-1.9 (0.049)
Panel C: Regressionsof RET on NOA components (Extended Decomposition) and TACC
Intercept ~ Ln(MV) L{BV/MV)  WCA —~WCL NCOA  —-NCOL  TACC
0.297 -0.0z 0.02¢ -0.04¢
(4.22) (-2.541) (2.556) (-2.327)
0.2¢ -0.0z 0.02¢ 0.04<
(3.997) (-2.396€) (2.527) (1.439)
0.28¢ -0.01¢ 0.03z -0.043
(3.835) (-2.199) (2.827) (-2.479)
0.26¢ -0.0z 0.0< -0.04%
(3.756) (-2.457) (2.74) (-0.91¢)
0.33¢ -0.0z 0.03z -0.10: -0.08¢ -0.08¢ -0.14¢
(4.601) (-2.527) (2.811) (-3.88¢9) (-2.509) (-4.359) (-3.069)
0.34 -0.0z 0.03¢ -0.112 -0.08¢ -0.09¢ -0.15¢ 0.01¢
(4.193) (-2.53)) (3.179 (-2.495) (-2.339 (-2.111) (-2.81%) (0.333)

Notes: Table 3 presents results from regressionanaiial one-year ahead raw returRET on

NOA, NOA and TACC. Following the Fama and McBeth (1973), we estimataual cross-
sectional regressions and report the time seriesages of the parameter coefficients along witir the
associated t-statistics (in parenthesis). The samgpisists of 105,896 firm year observations cogeri
firms (except financial firms) with available data Compustat and CRSP for the period 1962-2003.

RET are measured using compounded 12-month buy-htltheeinclusive of dividends and other
distributions from the CRSP monthly fiIek.n(I\/IV) is the natural logarithm of market capitalization

and Ln(BV / I\/IV) is the natural logarithm of the book to market ratibdther variables are defined
in Table 1.

28




Table4: SRET for Portfolios on NOA and NOA components

Panel A: SRET for Portfolios sorted by Components on I nitial Decomposition of NOA

Deciles DEF NOA NWCA NNCOA
1st Decile 0.01 0.081 0.022 0.061
2nd Decile 0.014 0.058 0.026 0.034
3rd Decile 0.009 0.035 0.029 0.032
4th Decile 0.015 0.033 0.024 0.037
5th Decile 0.029 0.029 0.017 0.015
6th Decile 0.019 0.021 0.023 0.016
7th Decile 0.017 0.022 0.023 0.02

8th Decile 0.026 -0.019 0.019 0.002
9th Decile 0.012 -0.026 0.016 -0.004
10th Decile 0.006 -0.075 -0.04 -0.056
Hedge 0.004 0.156 0.062 0.117
t-statistic 0.15 4.07 2.56 3.254

Panel B: SRET for Portfolios sorted by Components on Extended Decomposition of NOA

Deciles WCA -WCL NCOA — NCOL

1st Decile 0.022 -0.011 0.062 0.009
2nd Decile 0.024 0.011 0.035 0.009
3rd Decile 0.023 0.016 0.04 0.01

4th Decile 0.022 0.022 0.025 0.012
5th Decile 0.042 0.015 0.014 0.012
6th Decile 0.025 0.019 0.03 0.019
7th Decile 0.026 0.016 0.006 0.023
8th Decile 0.016 0.025 0.002 0.026
9th Decile 0.005 0.021 -0.009 0.008
10th Decile -0.047 0.025 -0.045 0.03

Hedge 0.068 -0.036 0.107 -0.021
t-statistic 2.341 -1.625 2.77 -0.597

Notes: Table 4 presents annual mean values of eaeahead size-adjusted stock retuSRRET for
each portfolio based on the magnitude[EF , NOA and NOA components. Firms are ranked
annually onDEF , NOA and NOA components and then allocated into ten equal-gipetiolios
(deciles) based on these ranks. Hedge representsttitn to a portfolio consisting of a long pasiti

in the lowest decile and a short position in thghbist decile. The t-statistic examines the stedibti
significance of the hedge return. The sample ctseis105,896 firm year observations covering firms

(except financial firms) with available data on Gmmtat and CRSP for the period 1962-208RET

are calculated by deducting froRET (defined in table 2), the value weighted averagern for all
firms in the same size-matchelicile, where size is measured as the market tapitan at the

beginning of the return cumulation periddEF is the inverse of lagged total assets (definedtite
1), while NOA and NOA components are defined in table 1.
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Table5: SRET for Portfolios on NOA and NOA components

Panel A: SRET for Portfolios sorted by Components on I nitial Decomposition of NOA

Deciles NOA NWCA NNCOA
1st Decile 0.066 0.008 0.044
2nd Decile 0.059 0.026 0.049
3rd Decile 0.04 0.024 0.029
4th Decile 0.018 0.038 0.017
5th Decile 0.05 0.015 0.019
6th Decile 0.01 0.022 8E-04
7th Decile 0.012 0.018 0.023
8th Decile -0.019 0.011 0.009
9th Decile -0.027 0.017 0.001
10th Decile -0.074 -0.046 -0.057
Hedge 0.14 0.055 0.101
t-statistic 5.878 2.281 3.665

Panel B: SRET for Portfolios sorted by Components on Extended Decomposition of NOA

Deciles WCA -WCL NCOA — NCOL

1st Decile 0.017 -0.012 0.053 0.012
2nd Decile 0.012 0.0235 0.034 0.005
3rd Decile 0.028 0.017 0.046 0.007
4th Decile 0.027 0.0049 0.01 0.014
5th Decile 0.036 0.0093 0.017 0.01

6th Decile 0.012 0.0225 0.018 -0.003
7th Decile 0.028 0.0176 0.009 -0.01
8th Decile 0.011 0.01 0.001 0.046
9th Decile 0.006 0.016 -0.002 0.04

10th Decile -0.044 0.023 -0.052 0.011
Hedge 0.061 -0.035 0.105 0.001
t-statistic 2.158 -1.499 3.257 -0.007

Notes: Panels A and B of Table 5 presents annuahmalues of one-year ahead size-adjusted stock
returns SRET for each portfolio based on the magnitudeNBDA and NOA components. Firms are
ranked annually onlNOA and NOA components and then allocated into ten equal-gipetolios
(deciles) based on these ranks. Hedge representsttirn to a portfolio consisting of a long pasiti

in the lowest decile and a short position in thghbst decile. The t-statistic examines the stedibti
significance of the hedge return. The sample ctssis105,896 firm year observations covering firms
(except financial firms) with available data on CGmmtat and CRSP for the period 1962-2003.
SRET are defined in Table 4, whil&lOA and NOA components are measured from an alternative
definition that is employed in Fairfield et al. ) and Hirshleifer et al. (2004) studies and dbsdr

on Table 1.
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Table5: SRET for Portfolios on NOA and NOA components

Panel C: SRET for Portfolios sorted by Components of NWCA

Deciles ARE INV OCA — AP - OCL
1st Decile 0.038 0.019 0.006 -0.024 0.024
2nd Decile -0.008 0.004 0.022 0.014 0.01
3rd Decile 0.009 0.008 0.018 0.0004 0.015
4th Decile 0.024 0.03 0.035 -0.005 0.003
5th Decile 0.046 0.021 0.02 0.03 0.019
6th Decile 0.026 0.033 0.006 0.022 0.004
7th Decile 0.018 0.02 0.019 0.021 0.012
8th Decile -0.003 0.022 0.002 0.026 0.005
9th Decile -0.002 0.007 0.007 0.021 0.006
10th Decile -0.015 -0.031 -0.004 0.026 0.035
Hedge 0.053 0.05 0.01 -0.05 -0.011
t-statistic 2.022 2.159 0.399 -2.495 -0.375

Panedl D: SRET for Portfolios sorted by Components of NNCOA

Deciles NPPE INT OLA —OLTL
1st Decile 0.027 0.02 0.032 0.012
2nd Decile 0.036 0.042 0.019 0.005
3rd Decile 0.025 0.024 0.014 0.007
4th Decile 0.035 0.018 0.024 0.014
5th Decile 0.014 0.019 0.006 0.01
6th Decile 0.005 0.007 0.011 -0.003
7th Decile 0.024 0.02 0.01 -0.01
8th Decile 0.006 0.003 0.009 0.046
9th Decile 0.002 0.002 0.012 0.04
10th Decile -0.042 -0.023 -0.005 0.011
Hedge 0.069 0.044 0.037 0.001
t-statistic 2.264 2.21 1.622 -0.007

Notes: Panels C and D of Table 5 presents annuah m&ues of one-year ahead size-adjusted stock
returns SRET for each portfolio based on the magnitudeNDA and NOA components. Firms are
ranked annually onlNOA and NOA components and then allocated into ten equal-gipetolios
(deciles) based on these ranks. Hedge representsttirn to a portfolio consisting of a long pasiti

in the lowest decile and a short position in thghkst decile. The t-statistic examines the stedibti
significance of the hedge return. The sample ctseis105,896 firm year observations covering firms
(except financial firms) with available data on CGmmtat and CRSP for the period 1962-2003.
SRET are defined in Table 4, whil&lOA and NOA components are measured from an alternative
definition of NOA that is employed in Fairfield at (2003) and Hirshleifer et al. (2004) studies an
described on Table 1.
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Table 6: Alphas from Factor Models and Statistical Arbitrage Opportunities for Hedge

Strategieson NOAand NOA components

Panel A: Alphasfrom Factor Models for Hedge Strategieson NOAand NOA components

M odel NOA NWCA | NNCOA WCA ~WCL NCOA | — NCOL
CAPM 0.176 0.069 0.168 0.058 -0.019 0.164 -0.073
(4.176) (1.996) (4.001) (1.867) | (-0.804) | (0.046) | (-1.684)
EamasErench 0.223 0.102 0.207 0.094 -0.030 0.215 -0.155
ama-rrenc (4.103) | (3.444)  (3.686) | (2.289) | (-0.948) | (3.517) | (-2.786)
Carhart 0.196 0.093 0.170 0.069 -0.003 0.166 -0.127
arhar (2.899) (2.495) (2.448) (1.937) (0.090) (2.203) | (-1.837)
Panel B: Statistical Arbitrage Opportunities for Hedge Strategieson NOAand NOA components
Par ameter NOA NWCA | NNCOA WCA ~WCL NCOA | — NCOL
p (mean) 0.039 0.012 0.033 0.013 -0.006 0.03 -0.01
A (growth rate
of st.dev.) -0.366 -0.447 -0.489 -0.583 -0.819 -0.366 -0.20,
H1 (p>0) 0.000 0.015 0.000 0.034 0.097 0.000 0.09
H2 (A<0) 0.007 0.003 0.000 0.000 0.000 0.008 0.05%
Sum (H1+H2) 0.007 0.018 0.000 0.034 0.097 0.008 0.14
Statistical Yes Yes Yes Yes No Yes No
Arbitrage

Notes: Panel A of table 6 reports time series @egaf annual mean intercepts alphas from time

series regressions of one-year ahead raw stocktnselRET on the CAPM model which contains the
excess return of the market portfolio, the Famax&hethree factor model which contains the market
portfolio and two factor mimicking portfolios assai®d with the size effect (SMB) and the book to
market effect (HML) and the Carhart four factor rebdhich adds a momentum (MOM) mimicking

portfolio to the previous factors, for hedge pditfstrategies based on the magnitudeNfDA and
NOA components. Panel B of table 6 presents resuta ftatistical arbitrage tests on one-year
ahead raw stock returnRET for hedge portfolio strategies based on the madaiof NOA and
NOA. The sample consists of 105,896 firm year obs@mnwatcovering firms (except financial firms)

with available data on Compustat and CRSP for #méog 1962-2003. Data for the risk free rates,
market portfolio and other mimicking portfolios 48i book to market and momentum) are obtained

from Ken French’s web pagdRET are defined in Table 3, whil&JOA and NOA components are

defined in Table 1.
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Table7: SRET for Portfolios on the Expected and Unexpected Parts of NOAand NOA

Components.
Pand A: SRET for Portfolios Sorted by Expected Parts of NOAand NOA components
Deciles NOA NWCA NNCOA WCA —WCL NCOA — NCOL
1st Decile 0.028 0.046 0.019 0.019 0.039 0.017 0.024
2nd Decile 0.03 0.025 0.035 0.02 0.031 0.042 0.015
3rd Decile 0.03 0.031 0.034 0.032 0.042 0.034 0.024
4th Decile 0.021 0.029 0.03 0.035 0.036 0.034 0.025
5th Decile 0.037 0.023 0.029 0.047 0.045 0.027 0.025
6th Decile 0.038 0.045 0.028 0.044 0.04 0.033 0.034
7th Decile 0.026 0.022 0.032 0.019 0.025 0.031 0.04
8th Decile 0.018 0.038 0.027 0.028 0.014 0.015 0.031
9th Decile 0.033 0.013 0.028 0.035 0.02 0.03 0.034
10th Decile 0.044 0.033 0.043 0.025 0.012 0.042 0.05
Hedge -0.016 0.013 -0.024 -0.006 0.027 -0.025 -0.02¢
t-statistic -0.545 0.532 -0.914 -0.23 1.159 -0.763 -0.708
Pandl B: SRET for Portfolios Sorted by Unexpected Parts of NOAand NOA components
Deciles NOA NWCA NNCOA WCA —WCL NCOA — NCOL
1st Decile 0.063 0.052 0.056 0.05 0.043 0.061 0.009
2nd Decile 0.061 0.042 0.054 0.055 0.035 0.057 0.025
3rd Decile 0.055 0.05 0.054 0.052 0.011 0.042 0.0271
4th Decile 0.034 0.032 0.036 0.033 0.026 0.044 0.021
5th Decile 0.045 0.032 0.036 0.033 0.024 0.04 0.059
6th Decile 0.035 0.026 0.03 0.038 0.027 0.022 0.039
7th Decile 0.029 0.02 0.031 0.029 0.024 0.031 0.029
8th Decile 0.004 0.026 0.018 0.016 0.032 0.023 0.044
9th Decile 0.004 0.021 0.017 0.013 0.027 0.009 0.014
10th Decile -0.024 0.002 -0.025 -0.015 0.054 -0.024 0.037
Hedge 0.087 0.05 0.081 0.065 -0.011 0.085 -0.023
t-statistic 4.885 3.443 4.561 3.669 -0.779 4.542 -1.652

Notes: Panel A and B of Table 7 present annual nvedues of one-year ahead size-adjusted stock
returns SRET for each portfolio based on the magnitude of tkgeeted and unexpected parts of
NOA and NOA components. Firms are ranked annually on the ¢ésgeand unexpected parts

Hedge represents the return to dolportonsisting of a long
position in the lowest decile and a short positiorthe highest decile. The t-statistic examines the
statistical significance of the hedge return. Thegle consists of 105,896 firm year observations
covering firms (except financial firms) with avdle data on Compustat and CRSP for the period
1962-2003. SRET are defined in Table 4, while the expected and peeted parts of NOA and

NOA components are defined as in equation (9) and (10)

of NOA and NOA components.
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Table8: SRET for Portfolioson NOA after controlling for ROE

Pure Portfolios Interacted Portfolios

Groups ROE(1) ROE(2-9) ROE(10)

NOA() 0.069 0.108 0.064 0.071
(2.823) (1.264) (2.815) (2.696)

NOA(2-9) 0.024 0.028 0.025 0.008
(3.588) (1.7) (3.298) (0.774)

NOA(10) -0.053 -0.093 -0.055 0.001

(-4.16) (-3.634) (-3.738) (0.05)

Hedge 0.122 0.201 0.119 0.07
(3.682) (2.472) (3.614) (2.254)

Joint Strategy : Long on {NOA(1), ROE(10)} & Short on{NOA(10), ROE(1)} 0.164
(3.986)

Difference: Joint Strategy and NOA strategy 0.042
(0.756)

Notes: Table 8 presents annual mean values of eaeahead size-adjusted stock retuSRRET for
each portfolio based on the magnitude NOA, after controlling for ROE . Firms are ranked
annually on NOA and then allocated into ten equal-sized portfo{aeciles) based on these ranks.
Subsequently, firms within each NOA decile are esbrinto ten equally-sized deciles based on the
magnitude of ROE. Given that our focus is on exgemeciles, we combine deciles 2-9 together.
Hedge represents the return to a portfolio comgjsdf a long position in the lowest decile and arsh
position in the highest decile. The t-statisticrakeges the statistical significance of the hedgerret
The sample consists of 105,896 firm year obsematimvering firms (except financial firms) with
available data on Compustat and CRSP for the p&i96@-2003.SRET are defined in table 4, while

NOA and ROE are defined in table 1.
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