Accounting and Economic Rates of Return:
A Dynamic Econometric | nvestigation

Rodrigo M. Zeidan*
Marcelo Resende**

Abstract

Many studies have questioned empirical utilization of actimg data, as internal rates of
return would be more consistent with the relevant econowmcept. The paper investigates
the dynamic relationships between different measuresaufiatting rates of return (ARRS)
and an estimated internal rate of return (IRR). In contrah ¥he prevailing case-study
investigations, we consider a panel for quoted Braziliangim the manufacturing industry
for the 1988-3/2003-2 period. Granger causality tests@amsidered and the results indicate
a bi-directional causality pattern when ROA (Net Profits&lé\ssets) is considered as the
accounting measure. This seems to indicate that there i saldlity in using accounting
rates of return in certain economic settings, especiallgrwibng time series are considered.
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Resumo

Varios estudos questionam a utilizacao de dados cerg@ara analise econdmica. O pre-
sente artigo investiga a possivel relacao de longo piindmica, entre diferentes medi-

das contabeis e uma estimada taxa interna de retorno par@san brasileiras do setor
de transformacgao no periodo de 1998 a 2003. Foram eximsutastes de causalidade de
Granger e os resultados indicaram uma relacao bi-dimatientre a TIR estimada e ROA

(Retorno sobre Ativo Total). Isso indica que parece ex@tuma validade em se utilizar

dados contabeis para analises econdmicas em cenanoséries de longo prazo.
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1. Introduction

The search for the best financial performance measure isemayestion in
the finance literature, with a plethora of different measuraving surfaced to try
to yield the best answer to this pressing problem. Measikesd-tobin’s (for
more, see Wernerfelt and Montgomery (1988)), Economic &aldded (EVA)
and Refined Economic Value Added (REVA) (Bacidore et al.,7)98longside
the usual accounting and economic measures like returna®ssts, net present
value and internal rate of return are all attempts at givimgcginformation on firm
performance.

There are many approaches to try to answer questions eelatimeasuring
firm performance, and one with a particular interestingdnisinvolves the dif-
ferences between economic and accounting rates of retemingl papers date
back to Solomon (1966), Kay (1976), Fisher and McGowan (1888 Salamon
(1985). The main conclusion is that there are differencésdxn accounting and
economics definition and the measurement of rates of retimadifferences arise
from many sources —importantones include, but are notdihiid: advertising and
research and development are considered investment frecosromic viewpoint,
but both are costs or expenses in financial statements; aodm@ing depreciation
is arbitrary, be it straight-line depreciation or reduciajance methods.

Since then, many papers have dealt with empirical measfiezsooomic and
accounting rates of return (see e.g., Verma (1990), Bosg8B91 Chang et al.
(1994), Baber and Kang (1996), Kelly (1996a,b), Feenstdavsang (2000), Tay-
lor (1999) and Salvary (2005)). Some of these studies useadiffierences between
accounting and economic rates of return as a route towaedaéasurement of the
real economic rate of return whereas others investigatedefationship between
them.

Disenchantment with the utilization of accounting ratesadfirn for economic
analysis became evident with the emergence of the New Ecaplridustrial Or-
ganization (NEIO), that proposed indirect strategies ehtifying market conduct
without the need of marginal cost observability (see Breang1989) for an early
account of the literature). Nevertheless, the use of imgdaates of return remains
relevant in different contexts as, for example, in the cdisegulatory schemes that
rely heavily on accounting data such as cost-plus and egssimaring regimes.

The economic role of accounting data is still unresolvedrt iRstance, Ball
(2008) posits many different open questions in this lineesgarch. The main mo-
tivation of the paper is to abandon the usual short-termearsoon the differences
between accounting and economic measures of return and focthe long-term
relationship between these measures. The idea is thatdooedc analysis, es-
pecially market regulation, long-term concerns are moleveat than short-term
ones, like market valuation. Instead of focusing on shemtas concerns, by shift-
ing the focus to the long-term relationship between econ@nd accounting data
one can conclude by the validity of using accounting measireconomic anal-
ysis. If the differences between accounting and economasnomes prevail in the
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long-run, efficiency in market regulation can be improvedidgusing solely on
accounting information for long-run strategies insteadhaf implementation of
highly complex schemes to measure the return of regulated fir

The investigation of the relationship between accountimgd) @conomic rates
of return and therefore the contribution of the present paae be also motivated
in at least two levels:

a) Studies that attempt to assess differences betweenrdouprates of return
(ARRs) and economic measures of return such as interna oditesturn
(IRRs) are either purely theoretical (Kay, 1976, Salam@85l Feenstra
and Wang, 2000) or based on case studies (Fisher and McGAa®8a8,
Taylor, 1999). Salamon (1988) did a cross-section studyweupropose a
systematic approach using panel data for quoted Brazilidunstrial firms.

b) The conditional IRRs (Salamon, 1985) are conceptuallyadgroxy of the
unobserved real economic rate of return. We consider a @racaysal-
ity test to verify if there is informational content betwe&RRs and IRRs.
Robust results would indicate that ARRs are a good proxyHerdondi-
tional IRRs and thus to the unobserved real economic ratetofir. ARRS
and IRRs could present a co-movement in the long-run bedhasources
of the difference between them could be negligible in theyloum, hence
ARRs would yield sufficient information on the underlyingRR in a Gran-
ger test setting. The main hypothesis is to test this assampie., if ARRs
Granger cause the IRRsThe Granger causality test has already been used
successfully in the context of Brazilian financial reporygs@osta Jr. et al.
(2007). In their paper the author found marginal evidene¢ #itcounting
returns cause stock returns.

The paper is organized as follows. Section 2 introducesdheeptual aspects
related to the calculation of the conditional IRRs necesfar the test, and the
set of accounting rates of return to be considered. Sectipre8ents the data
construction procedures and the results for the Grangesatigutests. Section 4
brings some final comments.

2. Accounting and Economic Rates of Return: Conceptual Aspects

2.1 Theconditional IRRs

The main problem when trying to establish the long term iafahip between
accounting rates of return (ARRs) and the internal rate wirne(IRR) is arriving

1An additional gap in the literature concerns the empiriedidvior of improved rates of return that
attempt to proxy the internal rate of return in the contexstoficture-conduct-performance models. In
fact, well established robust results prevail in the casacebunting rates of return [see Schmalensee
(1989)].

2For non-stationary variables an ideal setting would begofte co-integration. Since ARRs and
IRRs are stationary, the Granger causality test is suiteah&dyze a possible long-term relationship
between the variables.
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at the correct IRR to compare to the ARRs. Lettlrjgbe the revenue stream and
I,, the investment, the IRR of a project is defined as the ratetisthiaes:

Yl - Il Yn - In
T +"'+(1+r)”70 Q)
The IRR is then the rate that equals the present value of viestiment with the
cash flow that it generates, thus turning the present valtleeofhvestment zero.
It is the change in the present value of the investment thatbeaconsidered as
the economic deprecation (Schmalensee, 1989) since datadistributes the
value of investment over time. Thus the IRR can be considemgaod proxy for
the real unobserved economic return, since a project wonllg lme viable if its
IRR would be higher than a control parameter — usually théeaosapital.
Although conceptually easy to follow, empirical measurah® the IRR is
not simple to do. Three are the main reasons:

Yo —1Ip +

e Equation 1 is a n-polynomial with n possible solutions. THais non-
conventional cash flows there would be multiple IRRs with negible way
to determine which one would be the proxy for the economie cdtreturn
(Ross et al., 1998);

e Investment projects with the same IRR may not be interchaivlgesince
investment decisions consider other aspects such as aimtgidr the need
for initial investment. Thus a project that needs less itesit should be
preferable to a project with the same IRR but higher initi@kistment;

e Financial reports have many idiosyncrasies and it is diffiuretrieve
which information is essential to build, andl,, .

Different approaches have been built to analyze the diftdsehaviors of eco-
nomic and accounting rates of return, always with the goaletérmining if ac-
counting rates of return are a good surrogate to econongs dtreturn. Particu-
larly interesting approaches can be found in Baber and KB9@R) — they find that
accounting rates of return are higher than their impliedrimal rates of return for
the US pharmaceutical industry, and Kelly (1996a,b), wiieeeauthor finds that
the ARR is an unreliable substitute for the IRR, using 44 fal&tn corporations
between 1968 and 1990. Following previous work, we invastighe relationship
between the ARR and IRR by trying, first, to develop a relidBIR surrogate.

Salamon (1982, 1985) and Taylor (1999) tried to estimatd R by using
ljiri's (1978) concept of Cash Recovery Rate (1978) to measun indirect eco-
nomic rate of return. We will follow those works and arriveaatRR indirectly
through the cash recovery rate (CRR), which has the advartigeing a cash
flow concept instead of a balance sheet concept.

The concept of the CRR was first developed by ljiri (1978) aaltarnative to
the conventional ARRs. The rationale was that since the ARRdt measure
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cash flows in the economic sense, having a measure of how the fecover
past investments would be complementary to the regularrmdton presented
in financial reports. Focusing on cash flows, the CRR then shbe pattern of
recoveries from a firm and is defined as:

INCBD +INTEXP—-ALTA ATASS — DEP
CRE — C + TASSSS+ SS R @

with INCBD being income from operation$/NT E X P interest expenses;
A LT AS S book-value of long-term assets disposBd; P R depreciation]' AS S
the average total asset of the period considered. The ntoneepresents the
firm’s flow of recoveries, while the denominator is a stockiafale. Taylor (1999)
includes research and development and advertisement i@Rf#e to allow for
better recovery estimates to the pharmaceutical indusaiywas being studied.
Since R&D and advertisement expenditures are not alwaybspeld in financial
reports, in this paper we considered mature manufacturidgstrial sectors to
calculate CRRs and conditional IRRs — examples of thoseseate steel, pulp,
mining, fertilizers mechanical and electrical machinés, €he choice was as am-
ple as possible, considering any quoted company that didperiate in industrial
sectors with high R&D and advertisement expenditures.

The idea behind the CRR is then to present a cash flow meastris #asier
to calculate and is derived solely from financial reportse Tiual cash flow mea-
sures, like net present value, IRR, and discounted paylaaelhyard to derive for
a whole firm. The CRR would be an approximation of an econoati of return
and would have the advantage of looking at data for more tharperiod, instead
of the usual static accounting measures. Salamon (1983) $88wed that under
some circumstances the CRR could be a proxy for the IRR of g imd thus
estimates the relationship between the CRR and IRR. Theareship between
CRR and IRR can be derived because both are cash-flow metietdsse similar
information to achieve the firm’s rate of return. The main tiyyesis that allows
the estimation is that the firm is a collection of similar getjs, and with this it can
be established that:

3)

CRR = g/[(1+g)" — 1] [(Hg)" b"} {(1+7")”(1+7"b)

(1+g—0) (+r)m—0bm)

with g a constant that represents the growth of a firm’s investmesttome;n the
life-time of the representative project of the firma cash flow linear profile that
shows if recoveries for the firm’s investments increaseraise, or are constant
over time;r the IRR of the typical project of the firm. The cash-flow patter
b, is crucial to estimation of equation 3. Y, Y1,....Y,, is the cash-flow of a
representative project of the firm, wilty < 0 andYi,....Y;, > 0, thenb is such
thatY; = b~ 'Yy, fori = 1,...,n. Thus the cash-flow profilé relates past and
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future cash flows. 16 < 1 (> 1), the cash flow diminishes (grows) exponentially.
If b = 1, the recovery process is constant. Salamon (1985) arga¢d tould

be estimated using information on past recoveries for timesfibut used ad hoc
profiles of 0,8; 1,0; 1.1; and a random value between (0,8;&stiving then at
four conditional IRRS. We follow Salamon’s argument that b can be estimated
and provide it in the next section.

Equation 3 presents some strong assumptions: each firm idegtomm of
projects with similar IRRs, life-times, and cash-flow patt and the rate of in-
vestment growth of the firm is linear. These assumptions asgled to make
calculations possible — for instance, a linear cash-floiepais needed to avoid
multiple IRRs for each firm. A particular important critiqt@the concept of the
CRR can be found in Brief (1985), where the author argueshiea€RR as a pre-
dictive measure is ineffectual due to the problem of préualictuture cash flows.
Here we can safely ignore this critique because we are dpafith ex-post cash
flows, and future cash flows are represented in the cash-flofiteor We are not
particularly interested in finding a completely accurategrto the IRR, but build
measures that share information content with the IRR in atvalis possible to
derive a causality test.

Taylor (1999) derives a cash-flow profile for pharmaceutitais based on
the concept of summation point. The rationale is that inaesit processes are
not perfectly perceived by financial reports since said gsees take place over
more than a year. The idea behind the summation point is toelefi which
point the firm starts to recover the investment necessargristouct its cash-flow
profile. For the pharmaceutical industry the number founddylor (1999) is 5
years — thus recoveries of a typical project begin at the sfahe 53" year of the
investment process. The main problem with this approachasit requires too
much industry-specific information, which is untenablelia tontext of the panel
data approach for testing Granger causality in this papstead of using ad hoc
cash-flow profiles as in Salamon (1985) we will follow the authsuggestion and
construct a firm-specific cash-flow profile to achieve a caoétl IRR to use in
the causality test and to avoid the fact that if there is n@very a conditional
IRR can not be estimated. The cash-flow profiles will then s firm-specific
information. The rationale is that if investments are grayvinore than recoveries
then recoveries will need to grow more rapidly in the futurethe firm to recover
its investment, and thus will have an increasing 1) cash-flow profile. On the
other hand, if recoveries are much larger than investmems fshould have a
declining cash-flow profile. Using the numerator of (3) asoxecies, the firm-
specific cash-flow profile is presently defined as:

30ne important observation is that if the growth of investirisrgreater than the recoveries cal-
culation of the IRR is impossible (Salamon, 1988). This iaightforward, since any calculation in
finance requires negative and positive values for presehfugnre values — and if recovery is never
greater, then alY;,, — I,, will be negative and thus will be impossible to derive that solves (1).
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> log Investment
b= : @)
SINCBD +INTEXP— ALTASS + ATASS — DEPR
i

Expression 4 defines as a relationship between the past growth of invest-
ments and recoveries. The cash-flow patfefound in (4) is crucial to finding
the IRR since economic return depends on how firms recovaritivestments.
All information for (4) is present on financial reports ane flollowing simplify-
ing assumptions are made to make it possible to empiricaliynate (4): once
estimatedp does not change over the period analyzed — this assumptitecis
essary and is not as strong as in Salamon (1985), since wataragng it from
firm-specific data and consider information on the whole stveent and recovery
period; alsop is time-invariant: it depends not only on the ex-post futiiman-
cial data but it has to be the same when backtracked to pastiments, since we
assume that the firms were operating before the first quairthiecanalyzed pe-
riod, and will continue to operate after that. In other worslace (4) depends on
information like total assets and change in investmenisabkes that predate the
period O of our analysig, has to be time consistent.

We do not treat the firm as beginning to operate on the firsbdemnd ending
at the last period of our analysis. The result is a firm-speciish-flow pattern,
which allows the IRR«) being estimated by solving (3). We take:

B n (1 + g)n _ bn
w=crr/ (s/l0+9" 11| T2 ) ®
Substituting (5) into (3) implies that solving (3) in termisrais:
. bW
r={arr—eowy ! ©

Equation (6) then yields the estimated IRR dependent ondtimated b. The
information necessary to solve (6) is.g, and the CRR, and after estimating b we
have all three. To solve it we initially toak= 0 and iterated (6) to arrive at single
conditional IRRs.

2.2 Accounting ratesof returns

There is no assumption on the preferential ARR for tryingstaklish the long-
term relationship between ARRs and IRRs. As table 1 ind&;de ARRS can be
categorized as measures of return on total assets, returguoty, profit margin,
and total asset turnover. There are three measures of pr@iaizilian financial
reports: gross profit, earnings before interest, taxegedégion and amortization
(EBITDA), and net profit.
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Tablel
Different accounting rates of return (ARRS)

Return on Assets Profit Margin Return on Equity Total Asset Turnover
(ROA) (Gross and Net) (ROE)
Profit Profit Profit INCBD
TASS INCBD Equity TASS
How much profit per | How much profit per How much profit per How much sales per
$100 of investment $100 of income $100 of proprietary investmen{ $100 of firm's structure

Of the three classes, return over equities and assets arkafises that best rep-
resent economic return, due to investors focusing on thiggindity of the assets
of the firm or their holdings — equities. As the numerator, we net profits, since
it is the profit measure most akin to economic rationale. kirteeminal study,
Fisher and McGowan (1983) used ROA measures, while Long averigcraft
(1984) argued that Fisher and McGowan (1983) erred for ringywmofit margins,
which is more commonly used. To prevent any such problems, pigori ARR
is considered the best one to compare it to the IRRs estimatetitherefore the
Granger causality tests, later implemented, will use b@aRnd ROE. Thus two
ARRs were used for comparison with the conditional IRRs:

e ROA — Net Profits/Total Assets;

e ROE — Net Profits/Equities.

3. Empirical Analysis
3.1 Dataconstruction

Data was obtained from Economatica — quarterly financiadmsfor quoted
companies from 1988 to 2003. The final data comprised a betapanel that
run from the third quarter of 1988 through the second quaft@003, a total of
60 observations. The total number of selected firms was 93 angreviously
observed, only industrial firms from mature, low R&Rnd advertising sectors
were chosen, to avoid some of the biggest discrepancieebathRRs and IRRS.

Regarding the average for the entire period, the ROA for tlected firms
was -1,9%, ROE was -6,7% and the estimated IRR was -£,3¢baverages are
slightly negative, with many quarters of negative valuekisTs interesting and
corroborates the view of the two lost decades of the 80’s &ii® Brazil. Figure

4R&D is not a significant source of concern for discrepancigisvben ARRs and IRRs for Brazil-
ian firms, since the average expenditure of R&D in Brazil &0 of GDP, compared to the 2% of GDP
in most industrialized countries (Rocha and Ferreira, 2001

5Although this makes for a biased comparison between ARRSRRd, it could be justified for
being the first exploratory test between its long run refetiop. Also, it allows for a better control of
the test, since if for the selected industrial firms no retathip were to be found this could be extended
to the more intensive in R&D and advertising expenses’ firms.

6Just as a comparison, for the same period the average ROAdoArmerican manufacturing
sector was 4.7%, profit margin 4.5%, and return on equitie8%XBureau of the Census, “Quarterly
Financial Report for Manufacturing, Mining, and Trade Gamggions” — 2004).
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1 presents some interesting information on this, showiag\blatility on ROE is
much bigger than the other measures, and that all meas@retasionary.
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Figurel
ROA, ROE and estimated IRR for selected brazilian companies

3.2 Causality analysis

A panel data causality test between the estimated condlti®tRs and se-
lected ARRSs is used to explore the long-term relationshtpréen economic and
accounting measures of return, trying to measure infoonaticontent between
the variables. The usefulness of the test is due to the fatetken if the two forms
of measurement present clear differences, they could Irfweaame information
if a long period is considered. Since a major critique of aetimg measures of
return is that they do not represent economic reality, ihia fong run there is no
persistent bias the comparison between accounting andetomates of return
should yield no difference.

The paper will consider relationships between pairs ofsrafereturn. How-
ever, unlike the usual time series setting for testing ddyswe face a data set
with a panel structure that should be fully explored.

The focus of the paper will be on tests for Granger causalitye concept
is largely widespread since Granger (1969). keindy denote two stationary
stochastic processesjs said to Granger caugef the inclusion of past values of
x help to explainy by reducing the variance of the prediction error, that is:

UQ(yta Yt—1, "'7xt—1,.---) < UQ(yta Yt—1, )

X is said to ’'Granger causeY (X = Y but notY = X) if and only if
o?(Y4|Y, X) < 0?(Y;|Y)) whereY and X denote information on past realizations
of the two stochastic processes. Bidirectional causalityld, of course, arise
when causality prevails in both directions. In summary,r@ex causality arises
when past realizations of improve the prediction o¥” and in that sense usual
empirical implementations rely on joint statistical tesftdagged coefficients of
the regressors. Assessments of Granger causality are rdwgpvead in the case
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of time series but are becoming increasingly common in thteod of panel data
models. Microeconomic applications include Rouvinen @0Bat investigates
causality between R&D and productivity and Banerjee (20@8) explores causal
patterns between incentive regulation and service-qualit).S. telecommunica-
tions. This latter work takes advantage of a GMM efficienineator for dynamic

panels. Traditional panel data estimators will lead to \katwn biases in a dy-
namic setting (for and overview of consistent and efficiestineators for dynamic
panel data see Bond (2002) and Baltagi (2005)) and thersfome basic discus-
sion is warranted.

A simple dynamic panel model is given by:

Yit = ;-1 + BTir + f1i + Vi (7)

The model could also include time effects) that would capture non-
observed heterogeneities that only depend on the time gand typically are
considered by means of period dummy variables. The laggeendient variable
induces significant biases in traditional panel data estimaand therefore Arel-
lano and Bond (1991) have suggested a consistent and efffésitimator for short
panels based on the first difference of the dynamic model. eBtimator is gen-
eralized method of moment estimator that uses orthoggnadihditions on the
appropriate instruments and the error (henceforth GMM)DIRe first differenc-
ing of expression (1) would lead to:

Ayir = aAy; -1 + BAzTy + Avy (8)

The lag structure of the equation in differences follow theice of lag struc-
ture for the equation in levels. The first-differencing strmation therefore
wipes out the fixed effect. Suitable instruments foy; ., in terms of lagged
dependent variable in levels, become increasingly aJailatarting withy;; at
T =3, yin andy;e atT = 4 up toy;1,..., y;,7—2 for T'. The other elements of the
instrument matrix will reflect the assumptions regardirg dldditional regressors
x4 If they are assumed to be strictly exogenous (uncorrelatgdpast, current
and future errors) the variables can be readily used asimsints whereas in the
case of endogeneity, an instrumenting procedure with lkhggeiables in levels
that is analogous to the previous procedure would be impi¢sde The validity of
the instruments is important for the consistency of the GldN-estimator. Sar-
gan’s test for overidentifying restrictions in terms of foet significance of the
instruments in excess to the minimum necessary for ideatiific is distributed
as a chi-square with the number of degrees of freedom givethdylifference
between the number of instruments and the number of endageswiables, un-
der the null hypothesis. Moreover, even in the absence @l sarrelation for the
model in levels, the first-differencing procedure woulduind first-order serial cor-
relation but not second-order serial correlation. Test\R(1) and AR(2) errors
were suggested by AB and the latter is important to assurguade properties to
the estimator. Under the null hypothesis of no serial cati@h, the test statistics
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would follow a standard normal distribution. The estimatie carried out later
in this section and considers the widespread two-step GMMaqature that can be
more efficient in a heteroscedastic context.

The data used for the test is a panel of ROA and ROE for each fidreach
quarter from the 1998-2003 period, measured against edRle$®mated for each
firm for the same period. The idea is to test for Granger caysafl ROA and
ROE against IRR. Tables 2-4 summarize the correspondindtsesThe results
were obtained for the two-step GMM-DIF estimator by meanshef software
DPD 1.21 that runs in the platform Ox 3.0

Table 2
Causality analysis IRR+ ARR: results from GMM-DIF estimation

ROA ROE
Regressor coeff p-value | coeff | p-value
AIRR_4 0.922 0.000 0.385 0.000
AIRR_» 0.044 0.023 0.051 0.037
AIRR_3 - - 0.126 0.002
AIRR_4 - - 0.409 0.000
AARR_, | -0.003 | 0.058 0.000 0.356
AARR_, | 0.001 0.000 0.000 0.171
AARR_3 - - 0.000 0.692
AARR_4 - - 0.000 0.000
Constant 0.000 0.533 | -0.001 | 0.283

Sargan test | 85.14 1.000 83.74 1.000
AR(1)test | -4.839 | 0.000 | -3.434 | 0.001
AR(2)test | -1.096 | 0.136 | -0.619 | 0.536

Table3
Causality analysis ARR~ IRR: results from GMM-DIF estimation

ROA ROE
Regressor coeff | p-value coeff p-value
AARR_; | -0.519 | 0.000 0.027 0.095
AARR_o | -0.519 | 0.000 0.088 0.000
AARR_; | -0.518 | 0.000 - -
AIRR_1 0.943 0.262 -49.748 0.229
AIRR_5 0.459 0.076 -53.143 0.175
AIRR_3 0.486 0.052 nd nd
Constant -0.002 0.224 -0.076 0.104

Sargantest| 84.72 1.000 88.22 1.000
AR(1)test | -1.009 | 0.313 -1.102 0.270
AR(2) test 1.029 0.303 0.332 0.740

7Small sample corrections for the standard errors were im@ieed as advanced by Windmeijer
(2005).
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Table4
Joint significance tests

IRR—ARR
Test ROA ROE
Chi-sq p-value| Chi-sq  p-value
overall significance| 1384 0.000 2280 0.000
lag p coefficients 14.593 0.001 | 75.177 0.000
IRR—ARR 15.627 0.000 | 1.247 0.245
ARR—IRR
ROA ROE
overall significance| 9793 0.000 273.3 0.000
lag p coefficients 8887.77 0.000 | 13.943 0.000
ARR — IRR 7.293 0.063 | 1.450 0.229

In order to assure consistency properties to the estimat@seed to con-
duct diagnosis tests for the validity of the instruments &rdthe presence of
second-order serial correlation. The lag structure wasgoegg@ in the range of
p =1,...,4. We chose a parsimonious set of instruments with the indoaec
counting and economic rates of return instrumented witlgdalgvariables from
t —2uptot — 4. Sargan’s test for overidentifying restrictions was gatiory
so that we cannot reject the null hypothesis. Moreover,gltstfor AR(2) errors
favor the absence of serial correlation.

Next, rather than focusing on the analysis of specific cdeffts, we consider
Wald-type joint significance tests as reported in table 4e dVerall significance
for all the coefficients (except the constant) holds in adlesa As for the lag choice,
we relied on the joint significance of the coefficients of tighlest lag, When one
considers ROA as the accounting measure, that critericmréava lag of 2 in the
case of the analysis for IRR> ARR and a lag of 3 in the case of the ARR
IRR analysis. For ROE, on the other hand, the lags for thenedenalyses were
given by 4 and 2 respectively. Only the estimates for the ehdesg are reported
for conciseness.

Having verified those preliminary aspects, we can proceeld thie causal-
ity tests. The joint tests detects no relevant pattern wh®i & involved and
when one considers ROA as the accounting measure there ésesodence of-bi-
directional causality if we consider a 6% significance lemebne of the regres-
sions.

The main result therefore indicates that AARs can possésgarg informa-
tional content with respect to IRRs.

4. Final Considerations

Many papers deal with differences between accounting aodaeuic rates of
return (e.g. Fisher and McGowan (1983) and Salamon (1986hgrathers). The
goal of the paper was to delve into the subject to verify whethithin a dynamic
structure of analysis the differences between accountirtjezonomic rates of
return are so important to render accounting rates of rétteievant for economic
modeling. The paper contrasts with the previous literaliyrexploring the panel
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structure of the data set comprising different sectors hackfore departing from
the previously adopted case-study or purely theoretieah&work. In particular,
we attempt to verify if accounting rates of return could bleaged on the grounds
of being leading indicators for internal rates of return imevversa.

The main difficulty was estimating the IRRs, that requiresrsy assumptions
for being constructed. In order to undertake the investigatwe considered a
dynamic panel data approach with a GMM estimator for tesBranger causality.
The motivation was to detect eventual informational conteetween series of
internal rates of return and accounting rates of return o dgscern differences
between the series and infer possible implications towacdsomic modeling.

The results did not present completely clear cut patternddth accounting
measures. But a bidirectional causality pattern is suggeand indicates that
ARRs can possess important information content with rdasjpetRRs when at
least ROA is chosen as the accounting measure.

The tendency in studies of market power assessment is tebyipa use of ac-
counting data by considering indirect methods of conduasueement based in
oligopoly models but the present evidence also indicatsattcounting measures
should not be totally discarded in some contexts. This sprdyides an initial
exploratory analysis on the connection between ARRs and |R& it would be
interesting to investigate short-run co-movements betviieese variables by test-
ing for the presence of common cycles. In that case, howthegnalysis would
need to be carried out in a firm-by-firm basis as panel methadeat developed
in that context.
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Appendix

We want to solve (3) in terms of andg, b, andn are given:

CRR = g/[(1+¢)" — 1] [(1 +g)n_bn} {(1+7~)”(1+r—b)}

(g0 | [ (@+r"=b)
We take:
LVcRR/@”O+9wH[%;f§j£q)
which gives:

(1+7)"(1+r—b)
(L+r)m—0m)

W = ]—>W(1—|—7“)”—Wb”:(1—1—7“)”(1—}—7“—1))

Dividing it by (1 + )™

W(l+r)" wo" (14+7)"(1+r—b) wor
- = % —_——
(I+mr)m A+ (1+m)" (I+r)"
M/b’n
=(1 —b - =1 —b—-W
(I+r—0b) — At +r

Rearranging it:

1+7r)" = L
C(L+r—b-W)
which finally gives:
r— _an 1
VA +r—b-W)

which is equation (6).
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