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Abstract
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1. Introduction

The key proposition of the paper lies in the treatment of the set of financial statements as a single
matrix of endogenous information. This is demonstrated wshegonciliation of balance sheets at

time t-1 andt with income and cash flow statements from tirieto t, and we shovhow all of the
variablesinvolved in this set of financial statememii®e contemporaneously codetermined through

the resolution of malple accounting identities.

This deterministic behaviour is a fundameredpertyof accounting nformation, andaffects the
way in which such variables should be treatead econometric modellingWhen endogenous
accounting variables frotie matrix areplaced on both sides of an expectation function, the single
equation ordinary least squares (OLS) estimaterXp +¢ is inappropriate for recovering the

estimated coefficients sin¢®is no longer orthogmal to the unexplained contribution 8f leading
to biased and inconsistent inferences. In addition, the technical simpliditge sihgleregression
model ignores a significant volume of useful information that is knowrxigi and is unable to

integrate parameter restrictions that acknowlatigebleentry bookkeeping rule's

A common approacfor examiningthe statistical causes andnsequences of accounting variation

is to collapse accounting aggregates into subsidiary accounts and identify those components witt
the most significant association to the original construct. Given the considerable market stakes,
usual aggregates thateanvestigated include the key drivers of value of Total Accruals (TA), Net
Income (NI) and Cash Flows (CEThese are linked throbghe accounting identithil = TA + CF

so that only two components are needed for recovering the Muost.studies to date, define Tas

either the difference between tlmgher two flows, or derived thisthrough the articulation of
individual balance shet stocks both approaches ammmonlyapplied with an operating focds.
Instead, this study uses trexonciliationof financial statement® unravel the precise derivation of

TA, anddemonstratebow this aggregateeflects an equilibrium levehat is jointly caletermined

1t is also known that additional measurement errors may arise due to the computation of accounting aggregates from
individual transactions under incomplete double entry (Collins and Hribar.2002)

2 In accounting literature it is usual to use as depended variable observed inthienaccounting aggregate of total
accruals, net income or daglows and as independent variables the subsidiary accounts that comprise the former
aggregates (e.g. Ohls@nd Zhangl998; Barth, Beaver, Hand and Landsman 1999; Ohlson 1999; Barth, Cram and
Nelson 2001; Penman and Yehuda 2008).

% There are two popular ways for calculating total accratlof which with an operating focu¢) TA = NI B CF,

where NI is net income before extraordinary items and CF is caghffom operationseg. Bartov and Mohanram

2004; Barth, Beaver, Hand and Landsman 1999), apdA = ! NCA B! NCL + DEP, where! NCA is the change
current assets net of cash and equivaldnCL is the change current liabilities net of short term debt and DEP is
currentlevel of depreciation and amortization expensg. (Jones 1991; Dechow, Sloan and Sweeney 1995; Kothari,
Leone and Wasley 2004). A thiltlt not sowvidespread way for calculag accrualsagain with an operating focus, is

by usingtheindirect method of preparing tleash flow statemene. Collins and Hribar 2002).
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by the most basic intirm functions, namely the operating function, the investnfie@incing
function, the cash flow identity and the earnings identity.

The aalytical part develops a structural model that describes how the wealth of accounting
information behaves in theory, building on the proposition that all-fittrafunctions, expressed in

terms of linear combinations of accounting variables, form pattitedosame matrix of endogenous
information. Under this framework, it is shown that gtandalone OLS regression ignores the
deterministic character of contemporaneous financial statement variables and fails to appreciate thi
common factors that are alled for across the formulation of the multiple functions faced by the
firm. The proposed model is a generalised system of simultaneous equations that can be applied t
regressiongvolving endogenoudagged endogenousdexogenous covariatékat are exdrnal to

the accounting data generating process

We apply the structural model tavestigatetwo key questions. First, we model the autoregression
of TA, at which case the matrix of structural coefficients on variables that are known to be
endogenous tche system is an identity matrix, and the only link amongst thefimtnafunctions

that define the equilibrium level of accruals exists acrods tomtemporaneously correlated error
terms. For thisase the system reduces tosatof seemingly unrelated regressions. Second, we
apply thestructural system for estimatirige regression of TAn other accounting variables that
arecontemporaneolys observed from the same set of financial statements. Specifically, we regress
TA on salesand net capital expenditure by buildiag integratedsystem of three simultaneous
regressions, anfor each endogenous varigbhhich isthenestimatedusingtwo-stage andhree

stage least squares. A key feature of bafiplicationsis the inclusion of the doubleentry
bookkeepingidentity as parameter constraito ensurethat estimatesare recovered with more
precisionto their theoretical valueghe focus of the paper is methodological, but to illustrate the
efficacy of the structural approach, westenate the models using large sample of firayear
observations foffirms domiciled and listedwithin the preenlargenent EU, covering the period
19882002.

The second sectioof the papeexplains why a financial statemerdriable is contemporaneously
co-determined with any other variabtleat istaken from the samsetof financial statementsand
outlines thelimitations of OLS to regressionghat contain such variables on both sides of the
expectation functionThe third section develops the generalised structural model of simultaneous
equationsfor accounting variablesand providesa framework foraddresmg the issus of
endogeneity, omission of known information atige integration of doublentry rules as
indispensableparameterconstraint to econometric estimatiomhe fourth sectiorapplied the
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structuralmodel to the awtregression oT A and the estimation of the equilibrium level of accruals
and thefifth section applies the model to the regression of dmother endogenous accounting
variablesthat are contemporaneously observEtkesixth section provides thempiricalanalysis by
highlighting the recovery of unbiased estimatdge gain in efficiency and subsequent increase in
precision oerthe OLS esmator. The final section offers a summary amwhcluding remarks

2. The Equilibrium Level of Accruals

In this sectionwe show how twdey accounting identitieghe cash flow ideity and the earnings
identity, jointly definetotal accruals as the camon outcome of operating activities and finaneing
investment activities. We call this the equilibrium level of accruals (EQLA). The Venn diagram in
Figure 1 provides a simplified demonstration of this approach, showing how accruals can be
expressed as arfation both of:

¥ operating accountssales revenues SAL and customer receipts REC, purchases PUR and
supplier payments PAY, provision recognitions PRO (net of cancellations) and provision

settlements SET (net of reimbursements), aedldpreciation expense DEP, and

¥ financing and investment accountsiet dividends NDV (dividend less new capital
contributions) and earnings EAR, net financing flows NFF (debt repayments less proceeds
from debt issues) andterest expensddT, and netapital expenditure NCE (new investment
less asset disposal®Ve also treat taxatiome. the tax charge TXC (including deferrals and net
of rebates)and taxpayments TXP (net of refundsds part of the financing and investment

function.

The computatiorof each item is set out in detail in the lower panels of Figure 1, defined either by
variables that are coded Datastream items, or agarlcombination of such itensThis particular

set of items has been identified as that for which there is sufficient disclosure through financial
information suppliers such as Datastm to allow research to be conducted internationally with a
complete set of variables for each listed firm, including those quoted in markets where the level of

* The choice oDatastream(a product of Thomson Financia$) based on the wide aligability of the databaséThe
reconciliation approach is specifically structured so that it can be applied to all member states of the 2005 pre
enlargement EU, including those that are labelled by Datastream as Oemerging marketsO and appearse thighdataba
a restricted level of disclosur€ertainly, thereare other noteworthy databasés which this analysis can beasily
adaptedThe fulkscale reconciliation of DatastreamOs financial statements that define the EQLA (including more than
200 individual items from the balance sheet and the income statement) is available from the authors on request.

4



disclosure through the financial information networks is often in summany. feigure 2 givesan

example of this reconciliation for a randiyndrawn firm from the dataset.

For our purposes, items that add to the accrual take a positive sign and those that reduce the accru
a negative sign. Therefore, purchases and other expenses are positive under this system, and ce
payments to suppliers are negative. In bookkeepingsteime source entries in this case are debits

[+] to the purchases account and credistp the cash account respectively. It follows that sales
revenues take a negative sign whilst cash receipts from customers are positive. For those accoun
that are ot totals of similar transactions, but instead offset debit and credit items, a net liglance
reported. For example, under the approach adopted here, debtispaositive and debt repaid
negative, and therefore the net financial flow is positive it tkdues exceed debt repayments and
negative if more debt is retired than raised. Similarly, when new contributions of equity capital
exceed distributions, the net dividend takes a positive sign, and vice versa when there is a net retur
to the shareholdsr Any addition to equity capital by way of profit also takes a positive sign, whilst

a loss is negative.

Eachof the cash flow and earnings identitissepresented bseven variables, whose sign either is
known or where, as in the case of net balgnibese is no fixed sign. In the analysis presented later

in the paper, the known signs attributable to transaction totals are imposed on the estimation, in ¢
way that is analogous to the implicit sign which readers of accounts may assume based on thei
knowledge of the debit [+] and credif][balances that are collected together in the trial balance
from which the financial statements have been gmegh Following this convention of imposing
negative signs on credit balances, it allowsthfa accountingdentitiesto be expressed adearing

identitiesthat sum up to zeras follows

Cash Flow Identity

REC + PAY + SET + TXP + NCE + NFF + NDV = O
Cr[ﬂ Paymentsto Settlement Tax New Debt Dividend
Suppliers of Provisions Payment Investment Repayment  Distribution
Dr[+] Receipts from Reimburseme Tax Asset New Debt Capital
Customers of Settlements Refund Disposal Issues Contribution

Earningsldentity

SAL + PUR + PRO + TXC + DEP + |INT + EAR = O
Provision Tax L Interest Net
Dr[+] Purchases Recognition  Charge Depreciation Expense Profit
Provision Tax Net
Cr[ﬂ Sales Cancellation Rebate Loss




Accruals may be defined on the basis of ttmplementarity ofcomponents of theabove
accounting identities. They include the increase in trade creditor accounts where purchases PUF
exceed supplier payments PAY and the increase in other operating liabilities where provision
recognitions net of cancellations PRO exceed provisioressdtits net of reimbursements SET,
deducting from these the increase in trade debtor accounts where the sales revenues SAL exceed t
receipts from customers REC. Together with the depreciation charge, we refer to this as the
operating function of accrual®PAC:

Operating function of accruals
OPAC" SAL + REC + PUR + PAY + PRO + SET + DEP

The remaining components of the two accounting identities include the changes to the equity
holdersO position in the form of earnings EAR and net dividends NDV, theeshanthe debt

holdersO position arising from net financing flows NFF and interest charges INT, and changes to the
fiscal position attributable to tax charges TXC and tax payments TXP. Together with net capital

expenditure NCE, we refer to this as the ficiag and investmeriunction of accruals, FIAT
Financinginvestment function of accruals
FIAC" NCE + TXC + TXP + INT + NFF EAR + NDV

For articulated finacial statements, where the cash flow and earnings identities always sum to zero,
doubleentry bookkeeping ensures thihie operating accruals OPAC must [entical to the
financinginvestment accruals FIAC, but with opposite sign, the.offsetting identity must hold
OPAC" #FIAC. The complementarity of the cash flow identity and tlaeniegs identity is
reflected in the fact that activities regarding trading (sales revenues and purchases) and the
management of the related operating cash flows (customer receipts and supplier payments), togethe
with control over other operating expensesl the provisioning that is required in this respect, wil
contemporaneously determine and be determinethéyinvestment decisions of the firm and its
financing arrangements wigquity holders and debtolders, along with its tax situation. It is this

codetermination of the two accruals functions that provides the equilibenshof accruals that

® In order to overcome the complexities surrounding deferred taxation, and in keeping with the parsimonious accounting
identities, we group all underlying tax items for the purposes of this paper. The EQde\ that is described here can

easily be adapted for differing models, not only with respect to taxation, but most other headline financial statement
itemsbin particular, we assume that any cash holdings and interest received have been offset agaimstimtebest
charges.
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underlies the econometric model in this paper, with OPAC providing the appropriately signed
accrual increase or decrease for the period, and FIAC its rmrege.

More formally, for a given set of financial statemant$or firm i =1,2,E ,I and timet=01,2E ,T,

the EQLAIs determinedy thefollowing offsettingaccounting identities:

JOPAC, " (SALit + REC, + PUR, +PAY, +PRO, +SET, + DEFi’t)bA

1
IAC, " (NCE, +TXC, + TXP, +INT, +NFF, + EAR, +DIV,) ¥ @)

where OPAC, " #FIAC, . As described aboveh¢ EQLAIs complemented between cash flow and

earnings items as reflected the followingclearingidentities:

$Cash Flow Identity = (REC, +PAY, +SET, + TXP, + NCE, + NFF, +NDV,) =08

2
amnings Identity = (SAL, + PUR, + PRQ, + TXC, + DEP, +INT, +EAR,)=0 $ @)

A number of propositions folloirom equations (1) and (2ith respect to using this information

in econometric modelling:

1. Opposite signsthe choice of either OPACor FIAC; as depended variable in @LS
regressiomwill simply invert thesign of the estimatedoefficients of the exphatory variables
Since theopposite signs indicate aggregates over different constituent fl@vene with an
operating orientation and another with a finanamgestment orientationthat are however
linked by their offsetting propertythenwe prefer tomodel the twosimultaneously rather than

separately.

2. Omitted informationin fact, ay estimationinvolving accrualghat relies only orOPAG; or
FIAC;; will omit known useful information internal to the accounting system, with clear links to
the cash flow and the earnings identities of equation (2). The model developed in this paper
attempts to overcome the likely biases when estimation is bageattal identities only.

3. Parameter constraint the offsetting identity OPAC, " #FIAC, (or, OPAC, +FIAC, =0)
recognises the analytical importance of a parameter constraint that sets total debits equal to tote
credits. The inclusion of this constraiimt econometric estimatioomakes sure hat the

parameters will be recovered with greater precision with respdceir theoretical values.
OLSRegressions ofotal Accruals

By definition, accounting identities have no stochastgtuwlbances and, foexample an OLS
regression ofOPAG; on al of its subsidiarycomponentsalso observed at timie(see equation)l
will yield an intercept equal to zero, all slopes equal to unityaapelrfect fit withR* =1. It follows

that a regression of an accounting variable on anatheeaningful only when the relationship does
7



not constitute an identity. This can be achieved by eithangingthe timing of theaccounting
variableson theright hand sideof the regression equatioor by including information entirely

external tdfinancial statements

Added caution is required when estimat@fS regressions opartial identitiesi.e.regressions of
accounting variables on other contemporaneous accounting covariates whose reldimmskigr

does not add ufw an identity. In this case, OLS estimation will produce a disturbance term but this
would be indistinguishable from the fitted parameters because detbhaministicallyendogenous
relationship. To illustrate this point, consider the followsigplified regressiorof total accruals

with an operating orientaticd@PAG; on the level of sales SAL

OPAC, =c+DbSAL, +e, (3)

Using OLS to estimat¢his regressiorwill most likely yield a significant®" O reflecting the
existence of a lower bound @PAG; in the absence dbALi, and a significanli9>0 that is
supposed to capturthe positive responsiveness OPAC; to a unit change irSAL;. The
coefficient of determinatior®® will give the percentage of variation @PAG; presumably
explained bySAL;; and the relate&-statistic would almost certainly be highly significant given the
oneto-one correspondendetween the two variableBvidently, substituting the depended wabie

OPAG; with its mirror valueFIAC;; will simply invert the sign of the fitted.

Equation (3)illustratesa textbook caseof simultaneity biaga severe case of endogeneiiy)
econometric estimeain. By substituting equimin (1) into equation J) it is easy toexpose the
fundamental error ofising OLS to estimate equation (3%incethe endogenous variab@PAGC;

residesn both sides of thexpectatiorfunction, as follows:

OPAC, =c +b[OPAC, +(REC, + PUR, +PAY, +PRQ, +SET, + DEP,)| +¢, (4)

It is now clear thathere is nounidirectional cause and effect relationsdigabling as such the
estimation of a singlequation expectation functionn another words,given the inherent
endogeneity betwee®@PAG; and SAL;, the OLS estimator is unabte separate the variation
explained by the fitted® to the variation that is unexplained IO;{.G The inclusion of additional
contemporaneols observedfinancial statemenvariables to the right hand sidé equation (3)
accentuateshe problemand complicates the solution even ferthFor instancegconsideradding

® The direct endogeneity SAL; in equation (3) violates the necessary OLS condition of orthogprmdiiveen the
fitted part and the unexplained part of the regressianderive the precise bias, substitute equation (3) into the
augmented equatioBAL ;, =c"+5"OPAC, +¢}, and rewrite asSAL;, = (1" bb#(c#+ cbi#eff), and this explains how the
covariance between SAlande; is nonzero and equal tccov(SALit,elt):cov((l" bb?(c#+cb#quqf),e,t)$0, which
means that the OLS estimatesfoand 9 will be biased for finite samples and inconsistent asymptotically.
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net capital expenditure NGEin an attempt to capture thexpectedvariation of new longterm

accruals, as follows
OPAG, =c, +bSAL, +b,NCE, +eg; ©)

However,SAL;; isa component oDPAG; and NCE is a component ofIAC;; (see Figure 1andit

holds that OPAC, " #FIAC,, . Like before,substitutingequation (1)nto equation(5) demonstrate

how the regression is contaminated with direct endogewnleigyto the existence @PAGC; in both

sides ofthe equation. Regardless of the final specification, it can always be shown that when an
accounting variable that isbservedfrom a set of financialstatemert is regressed oarother
variablethat istakenfrom the sameset of statementghen the OLS estimatawill always yield

biased and inconsistent estimates, and all conventional statistical tests will no longer be valid for
inference’ To sum up,the OLS regression of equations(3) and (5) are erroneaisly specified

because ofhe following reasons

¥ Endogeneitythis is manifestedn the form of simultaneity biagherethe response variable
feeds and at the same time receives contemporaneous information from the coleaudites,

to biased estimatasrespective of sample size

¥ Omission of relevanihformation total accruals is computed in isolated measures and fails to
recognize the fact that accounting aggregates are involved in a complex linear network of
information of identities and variousJels of aggregation

¥ Disregard ofa known parameter constraintthe OLS model isunable to incorporate the
fundamentatloubleentrybookkeeping constraiift.e. delits equalkredity andthereforecannot

ensure thapproximateecovery of true theoretical values.

A more practical issue the estimation of equations (3) and (5}hs absence of a doubtatry

verification proces$o warrant that the accounts add up and that there wiaputoerror during data
processingeitherfrom the preparer of the database provider). This beparticularly important for
samples of firmghat emerge from recent restructuring transactianengage with incomplete

doubleentry.

" A common practice for alleviating the problem of simultaneity bias is the inclusitaggédlevels of accounting
variables, such as lagged sales @ALso that theymay act as instrumesto contemporaneous variatiomhe precise
instrumented effect is an empirical question, but it would be reasonable to expetdgthed levels ardnighly
corelated tocurrent levelsand at the same time, by definition, predetermined to the error term and therefdre can
used as valid instruments. However, even under this specification, Christodoulou, McLeay and Sarafidis (2008) show
that the problem of endegeity persists and there is still significant bias both in finite samples and in the asymptotic
state.See Engle, Hendry and Richard (1983) and Ericsson and Irons (1995) for an authoritative analysis of all aspects
surrounding the concept and consequemdesndogeneity, and Heij, de Boer, Franses, KloekvamDijk (2004) for

an illustrative example on the effect of endogenous correlation between the covariates and the disturbance term.
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3. A Generalised Framework for UsingAccounting Variablesin Regression Analysis

The previous sectioastablshedhow the data generating process of accounting prescribes that all
financial statement variabldsrm partof the same matrix of endogenousoimhation.One of the
most important conditions in ecometric specification is that the number of endogenous variables
must equal the number of separate relationships in the model. Otherwise, the parameters that ar
intended to explain the underlying relationshipsnot be determined. In this section, weidera
structural system of regressionbereendogenous variablese definedas those drawn from set

of financial statemestof firm i andat yeart. An exogenous variable is defined as either a lagged
endogenous variableom past sets of financial statements, a variable that igeneratedutside

the stochastic data generating process of financial statements. That is to daiteitihefers to
strictly exogenous varialdethatmay take the form oéither a fixed noasrandom onstant(e.g.
binary data, count data) arcontinuous random variabéxternal to accounting(g. stock market

data, macroeconomic indicatpPs

Consider the accounting variabig,, which is contemporaneously codetermined vetimeother
accounting variabley,, that isdrawn from the samset of financial statements with total line
items m"'m=12E ,M. It follows that there exists at least one linear function wiihithat
describes aleterministicrelationship betweety,, and y,, (e.g. see Figure 2). Building on this
fundamental proposition, a genesad modelfor specifyingthe linear stochastic variation between
accounting variablesay take the followingtructural form

n n < S = #1 &

# no B i 8#yl|t (/ ) 12 )]leiyllt* & #+ 1 L E A Sos ( #ulit8

% . E » (% ( E s (% (%+ +, + E + (%(nt( % (

0p 21 22 2M (0/¥2|t( ) 22 ) 2L((%2lt*s( 020 22 2K (% _ (+ %lzit( (6)
%;!--!%'(%ll--!(%(%l!!--!(%f"(%!(

0 n ’ n 0 0 o

éolvn m2E MM(ﬁ/Mn( 1 2E é’th* §M0+M1+M2E+ (g g ﬁ(iMit(

Kit

In the system, there ame,"m=12E ,M endogenous accounting variablgs whosevariationwe

seek to explain, and it can be said thatrallt timet contribute to an Oequilibrium level of

8 Theeconometric approadbr deriving structural systems of equations is adapted from Kmenta (1997).tAdkould

be noted that the problem of simultaneity bias (a severe form of endogeneity) described in this paper might also be
addressed using an instrumental (IV) variable estimator. The IV approach does not require the use of multiple
regressions and ist@mated using either multiple stage least squares or the generalised method of moments. It relies on
the premise that the inclusion of covariates that are highly correlated to the endogenous explanatory variables anc
weakly correlated to the error term Iwdlleviate the problem of simultaneity bias. Finding useful instruments is
generally an empirical issue and this is why we prefer developing structural systems of equations that are build on
theoretical foundations rather than correlation patterns fraem da
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disclosure®f firm i at timet. Given the inherent economic character of accounting variables, t
endogenous variables are expressed as a function of their laggedwalwéth | =1,2E ,L and
lag s=012E ,T"1, which by definition arepredeterrmed and therefore can be considered
exogenous. There are additiorkat 1,2E ,K strictly exogenous variableg; that are observed from
someotherdata generating proceizanthe accountingsystem yet they can still help explain the
variation of eachymir. The unit constant within the vectoof xOsallows for the inclusion of
individual intercepts” , for each equatianThere arealso unique stochastic disturbancesi
assigned to eaclymi, where the matrices ., ".. and " _. representunknown structural
coefficients placed on the respective distinct sets of variablessuperscrips on " ° ., indicates
the order of lagClearly, an empirical model cannot include ‘atDs and cannot recover!dlls or all
"Os as this woulthusematrix singularity and make estimation impossible. Theegfaith the help

of theory, doubleentry bookkeeping and personal intuition we must determine which structural

coefficientswill be equal to zero

The only restrictionis that thediagonal elements of matriX ., areequal tounity, " =1, in
order toindicate which is thedependent variable failegressionm. Double-entry rulesstipulate

furtheranalytical guidelines for defininmatrix " ... Specifically, it must hold that eact .y,
can be expressed as a weighted linear combination of bthey. ., so thatanidentity holdsatt,

absent oftochastic disturbancess follows:
" mmymit =" mlylit + ! m2y2it +E + ! m‘my‘mit +E + ! mM yMit (7)

Therefore, for the diagonal elements =1, equation (7) can be rewritten in terms of
proportionate accounting ratio " (Y /Ym:) =1 overall ‘m and fory,, " 0. Thisexpression

highlightsthe key deterministic association betweén, ., and ", =1, where the set ddtructural

coefficients” . correspond to double entry bookkeepindghes that are free to take either sign or
be equal to zerdout must sum up to oper in another words 100% of . Certainly, # " ..Yuut

is allowed to varyby m since accountingonstructscan be expressed with more than one linear

combination of otherm.

To illustrate the rationale of equati¢r) when” =1 (i.e. the diagonal elements of matfix_, ),
considerthe analysis of total accrisawith operating orientatioso thaty,, = OPAC,. Expand the
accounting aggregate OPAG, =" Y + " moYar + " maYair + " maYai wherey;;; are Flows related to

Sales FSAL), Y2t are Flows related to Purchase®U), ysi: are Flows related to ProvisiornsRR;)
and vys4 are Flows related to Other Accruals FQA:), so that it holds
11



l=a,, FSA, +a,, FPU, + 0, FPR, +a., FOA, . Further disaggregation may take place,
"™ OPAC, OPAC, OPAC, OPAC,

so thatFSA; may bewritten in terms of the primary accounts @l&sys;: (SALi) and Receiptgsi
(REGt) and FPU; in terms of Purchaseg;: (PUR;) and Paymestys: (PAYi), and it holds

&
SAL, ,. REG /6m7 PUR, ,. PAY, &, FPR _, FOA

mé m8 ( m3 m4 ! and so
OPAC OPAC OPAC, OPAC, OPAC, OPAC,

_/0m5

forth. In this case, i essential to inform the model thiats maintainsan opposite sign tb,s, and

! m7 an opposite sign tbg and so on, but we will return to this point laterasin greater detail

On the other had, when y,_, =0 equation(7) sums up to zeravith Eo‘m‘m =0, irrespective if

- =1. In this casethe linear relationshiwill simply state an accounting identity that represents
sum of deb# thatequal to a sum of credjtsuch aghe Cash Flow and the Earninigentities of
equation (2). This is a particularly useful property of equafrihat allowsthe system to include
clearingparameteconstramts to the model so thdbubleentry holds.

An additionaluseful theoreticaguideline, is the knowledge that there exisy., that represents

another weighted linear combination i and mirrors the same equilibrium value but with a

different signas follows

=H" Y = Y T Yo TE T LY FE T Y (8)

mmymit

where m'mm=12E ,M and # " . (Y /Ys)=1 over all  and for all y; "0, with

"am #eme With respect to the analysis of total accruals we can rewrite equg@joas

m
OPAC, " #FIAC, =%, Yo + . aoYior T F Vi T oY, SO that "FIAC, is the accounting
identity that mirrorsOPAC,. For example, Figure 1 explainstht is possible to expre$sdAC, in
terms of flows related to equityi, flows related to debfig:, flows related to asseeinvestment
yiiie and flows related to tayiz:.. Equation(8) is particularly useful foranalysingaccounting
identities that represent higher levels of aggregasach as total accruals, and not so useful for
accounting variables that exist at the primary level of aggregagomdividual T-accounts such as
the depreciation expensé&herefore, whe equation(7) is inherent to the system, the inclusion of
equation(8) is not necessary but, as we will see later, Weiy effective inalleviating the issue of
omitted useful information and accommodating parameter restrictions to reflect-éatpleules.

To sum up equationg7) and (§ togetherformulatethe accountingdata generating processder

which all amounts are recorded twice, once as debit and another time as credit.



To complete the formulation of the structural modle¢ followingasumptions must hold. Every

disturbance term must satisfy the standard normal assumptigns N(0,” .. )i#m=12E ,M,

there is zero -correlation between disturbances in two time periods within the same
equatiorE (U, Uy o) = 0#S=12E ,T" 1, but there isa likelihood of contemporaneously cross
equation correlated disturbanceS(u,,u,;)=0;" m# 'm. Moreover, the lagged endogenous

variables are explicitly predetermined and at least contemporaneously uncorrelated with the error

terms  E(Y.oUn) =0#s$0, and all xOs are strictly exogenously defined
E(XpiUni) = 0" K=12E K. Also, there is significant correlation between wl for eachit,

E(Yoio Yoie) " O:#m" "'m, and we make sure that the strudtureefficients matricesare non

singular so that their determinants are not equal to zéeq(" ,.)$0, def" ;#,)$O and

mé#m
det(" .x) $0. An identity exists when{s=0;" .. =0; u,, =0}, so that it contains no lagged
information s=0, no exogenous informatiorf ,, =0 (neither an intercept” ,=0), and no
disturbance termu_, =0. From allof the above, we understand that a testable econometric model
requires preferably some predetermiygad and perhaps some additionedeful strictly exogenous

variablesx.’

The structural model described above is a generalispécification which must be adjusted
according to the nature of the question. Yet, whatever the empirical specification, it will always call
upon an analytical framework that asks for simultaneous estintéfidre solution of the structural
system is obtained by solving equati(®) for the vector b endogenous variables. To assist

representation, consider the compact matrix notatiais céduced structural form
Vo = (#5098 )55+ (20 8o X, + 5 ©)

where superscripts indicate time and subscripts the dimension of the ngatrixs the vector of

endogenous variables;;’s the vector of lagged endogenous varialbésorder AR§), x,., the

vector of exogenously defined variablas,., the vector of disturbance term$®,  the inverse

1 B° the reduced form structural coefficients on

mxmi~ mx|

matrix of the structural coefficients oyi_,, a

° The crosssectioni is held constant and at this point there is no interesijpioring the crosfirm or within-time
correlation. We recognize the panel features of datasetsdhairiseof firm-year observations that anepeatedly
observedrom financial statemenis overfirms | andtime periodT. At this stage, wehoose tsimplify the analysis by

not allowing for firmspecific or timespecific unobservable effects which however can be incorporated by adjusting the
model accordinglyFor such analyticatapabilities see Baltagi (2005), Wooldridge (2008) and others.

9 To avoid confusion, in this paper, we define a simultaneous system of equations as the system of multiple
relationships in which it is certain that there is some sort of exchange of information amongst the equations. This
definition is not exactly the s as the one encountered in some econometric texts. Econometric literature often refers
to simultaneous systems of equations only to those systems that have at least one equation that contains more than ol
endogenous variable. Here, we generalise by ialsloding those systems that are connected only through the error
terms {.e. through commonly omitted information) and not just through the covariates themselves.
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t#s

i and " %

%, the reduced form structural coefficients gp,. As explained above, to ensure
mitm 7Pk 1
that def" 3.9, ) &0 and def" 5,,%,) &0, acertainnumber ofstructural coefficientsnust be

m#Em

set to zero. The varian@®variance (VCV) matrix of the disturbance tertngs,, is given by

n ) ' ' 1
m#m $ % = E;!&n;l-#mu;w#lucl#l(&r:#m)g (10)
where " is the Kronecker producend ", an identity matrix with dimension N=1" T that

assumes a spherical fowhthe VCV, with no heteroscedasticity or autocorrelatioit is important
to note that the dimension &f ., = will be reduced by thosa that represent identity constraints and

therefore have no residual error terms.

4. The Autoregression of Total Accruals

The autoregressivéehaviour of earnings components and particularly thataoiualsis of
particularinterestto accountingesearchAccruals areonsidered of high valuelevance and their
autoregression is instrumental for projecting futesématesf earnings and equityaluesfor the
common shareholdée.g. Ohlson 1995Dechow, Kothari, aniVatts1998;0Ohlson 1999Dechow
Hutton and Sloan 199®Barth, Beaver, Hand and Landsmaf99 Barth, Cram and Nelson 2001;
Barth, Beaver, Hand and Landsma@05.

Generally, the simplest form ohutoregressionof order 1 for total accrualsis given by
Accrual, =" + #Accrual g, + %,. However,as demonstrateearlier, Accrual, = OPAGC, = -FIAC,
describes an equilibrium leviiatis formed across two separate flows within financial statements,
namely the operating flow of accrual®PAG: and the investmesiinancing flow of accruals
FIAC;. Therefore, while the aggregate autoregressiorOBAC, =", + #OPAC, +%, Yields

identical resuls to FIAC, =", + #FIAC,, +%, with the only exceptionof x, =-m,, the
collapsed autogression on subsidiafiows will certainlyyield unique estimatefsom the marginal
responsesSpecifically, following equation (1)he autoregressionef OPAGC; and FIAC;; can be
successfullycollapsednto:

& OPTA, =#,+$ SALjioq + $,REC0q + $15PURog + $14PAYoq + $1sPROoq + $16SE Toq + $17DER g + Uy l (11)
(" 22lFTA; =g+ $,6NCEjioq + 20 TXCitoq + $510TXPrioq + $511INTitoq + 21 ,NFFioq + $515EAR 105 + $51,NDVioq + Uy +

1 At this stagewe are not concerned withvestigating a mor@reciseempirical approximation to the VCV and we
assume the simplest foraf spherical structuré/Ve realise that for a firrgear dataset it is highly likely that the VCV
will be contaminated with hetexoedastiity and/or autocorrelation, and it is possible torect for these dependencies
by substitutind y with some appropriate weight function (Greene 2008).
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where ", =" ,,=1 are thestructural coefficients assigned to the depended variables of each

n

regressionm=12 with " individual intercepts and#, unknown parameters on the lagged
endogenous variablds=12,...14.*2 The fourteen covariates of equatidr) give rise to the EQLA
andarealsoexplicitly numbered in Figure. Even though the explanatopart for both equations
does not contain any endogenous varighes still expectsignificant contemporaneous cress
equation correlation throgh their error termssince OPAG; and FIAC;; jointly determine the
equilibrium level ofaccruals. To put this ianother words, both expectation functiammsmmonly
omit usefulinformationthat is known to existsuch aghe link to the Cash Flow and the Earning
identitiesdescribed by equation (2), other relevant financial statement information (see Figure 2)
evennonaccounting informationThe clear link between OPAGInd FIAC;; demands thaboth

regressionsnustbe simultaneously estimadeas acohesivesystemas follows

;SSALiZ)l%
$RECit)l'
PUR,,
PAY,);.
$PRQ.,)1:
" " SET,;. . "
I00YORAC , % (31(12(15(1a(15(16(17 0 0 0 0 0 0 0 %8 - DH0 ooyt 2B 1 36, >
0 gFIAC; . =¢0 0 0 0 0 0 O (28(29(210(211(212(213(214%@';)l'+$*20*j*d'$]iz'+$"2iz' (12

#D]-@ 0 :gL ﬂ11(12(13(14(15(16(17(28(29(210( 211( 212(213( 214' XC " 1: ﬁ 1 Ojod @it'& § -1 I&
ir) 1

aTXP)1.
$INT,), "

EAR,,) )
%\IDVH) 1&

This is a system o =1,2 regressionsvith u;i: anduy;; disturbance termand one identity om= 3.
There are” , coefficientsfor each equatiom andlagged endogenowscount. Since we employ
only lagged values of order onee simplify notation by droppinthe superscripg=1 from matrix
.- The matrix of the strictly exogenous variables., consists of a unity that allows for the
inclusion of two model intercept§o and ", plus a set of jurisdictiospecific binary variablesf

inner vectorJ;; with dimension; " 1, and a set of industigpecific binary variablesf inner vector

12 By assigning unique coefficients to eathit is possible to estimate the marginal contributiontid lagged
componerg to the variability of the original aggregatedeed, there are strong theoretical arguments that future
accounting aggregates can be explained through the lagged contribution of their subsidiary accounts. For instance, th
seminal work byOhlson (995,1999) develops dirst-order autoregressive gress of earnings by collapsing lagged
earnings into transitory and permaneomponents Generally, it can also be shown through empirics that there is
significant gain in explanatory power when considering disaggregated accounting autoregressionse andul® are
available from the authors upon request.
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Di with dimensiond" 1. The assigned parameters to these binary varidhlesid! 4, are inner
vectors with dimensions" j and1" d respectively, wherg andOq4 represent vectors of zeros with
dimensionsl” j and1" d. The inclusion of a unitand a negative unity thelastrow of “_,, ard
u,, respectivelyensures nosingularity in ” ... Since we intend to estimate equation (&2¢r a
pooled sample ofirms, the inclusion of such fixed effects will take into consideratmny
differenesthat may existcross jurisdictions and between industries. Howeveralsomake sure
that the parameters of these fixed effects are fitted with the same weight across -&Hrintra
functions (notice thgparameters; and! 4 remain the samfor bothregressionys since jurisdiction
or industry will affect in the same manneath autoregressiviinctions ofOPAG: andFIAC;; that
jointly give rise toa commonEQLA. The inclusion of the unig regression intercept$, and “,,

ensures nosingularity in" .., and captures theverageexpectedralue of the autoregression

A key element of equatiofl?) is the inclusion of thelouble entry bookkeeping identity as the last
row of the system, ensuring that #hedition ofall ", coefficientsthat form the EQLAproducs a
zero. Notice the zero value in the vector of endogenousalaes, as well as thebsence of intercept
andthe zeroresidualterm This indispensable parameter constraiabfirmsthat the accounts are
always balancednd,in terms of estimationt makes sure thatestimated parameters converge to
their theoretial values in higher precisio8pecifically, we expecfrom the doubleentry constraint

to guide the autoregression to assigarrect sigs in a complementary fashia accounts with
opposite balancese.g. Sales (SALi.1) against Receipts REG:.1), Purchases RUR:.;) against
Payments PAY.1) etc

Estimation

Equation(12) represents a special case of the generalised structural mbeed the matrix of

structural coefficients on the endogenous varialsem identity matrix " ,,, =1,. This structure

restricts allenda@yenous variables tihe left hand sideandthereforewe can reducequation(9) to:

yts"l =#, 14yii}1 + %' kXL"l + ut3"1 (13

where the dimension ofector x,., is of order k=1+ j+d. Equation (1} representsan
autoregressive system of seemingly unrelated regras€8wR) of orderone which meansthat
dthough the system may appear Oseemingly unrelatatiy still exists a significant
contemporaneous cressjuationcorrelation betweethe error termsof the regressions It follows

13 Depending on the positioning of zero coefficients within matrix.,, equation (8) antience equation (3Gan be
reduced to the following limiting cases) (when" is diagonal therthe system isseemingly unrelate¢such as in

1€
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that the key malytical feature of equatiofiL3) lies in thesystemestimation of its VCV matrix

which is also reduced froequation(10) into " 4., $ % = E[u},,u&,| . To estimate the SUR model

we apply AitkenOs generalised least squ&ES) estimator whose €asibility is achievedby first
usingOLS toobtain consistergstimate of the VCV matrix 6., andthenapplying the following

feasible generalised least squares estinatorder to obtain efficient estimat&s
? -0 ' [ ua -0, '
Osor = (Ve (@' 1n)Yim) (Via(®%' 1n)Yiea) (14)

where the estimation 0@, follows accordingly (thgarameters of interest at‘ESUR, andin this
studythe parameter®, , areused only asontrols forcertainfixed effects). e asymptotic bias of
equation(14) is at most of ordet/N (Zellner 1962) but we alsoensure unbiasedness in all finite
statesto guaranteexistence othe seconarder momats of 'E’SUR, by deflatingall elements othe

VCV through N+2" |" k, (Mehta and SwamyL976). It follows thatempirical applicatios are
restricted tasamples withN +2 > + k.

The effective estimationof equation (1% is examined through its unrestricted version as well as
with the restriction of the doubleentry constraintand contrasted to the singiquation OLS
estimator. It is expected th:§x')rsuR will bring a clear gain in efficiencyvith more precisiorat least
for samplesN > 20 (Zellner1963) and the inclusion of the parameter constraint will avoid inflated
valuesor incorrect signdor estimated coefficientdt is also worth notingat the unavoidable

multicollinearity betweerhe elements of/ector y|i; within each equatiowill in factenhance the

equations 14 and 15)iwhen" .., is blockdiagonal then each block contains its own set of endogenous variables
and the system has reorrintegrated structurewhich can beseemingly unrelatedf the VCV matrix is not block
diagonal; {ji) whena.,,,, is triangular, then the system is atsangular but becomesecursivewhen the VCV matrix

is diagonal; iY) when " ., is blocktriangular, then the system is albtocktriangular and again becomdsock
recursivewhen the block VCV matrix is diagonal. Otherwise, the system hastegrated structureanddescribes a

more generic interdepeadt system of equationsee Kmenta 1997 for a more detailed discussion). The latter is
commonly knowrasa system of simultaneous equatipnwberasit is usual to refer to the special cases listed above by
their labelled names.

14 The simultaneous estimation of the system of SUR will yield almost certainly a more efficieft esttmates
(Zellner 1962, 1963 Zellner and Huand 962 Srivastava andsiles 1987. However, the literature identifies three
limiting cases when the SURtesator of equation (14) collapses to the simple OLS estimator, in terms of estimated
values and standard errors. This happens whethdre is no contemporaneous correlation between the disturbance
terms, {i) the regressors in each equation are precitbel same, orii{) the regressors in one equation are a nested set
of those in another equation in which case the nested parameters could be equivalently recovered by the OLS estimatol
See Dwivedi and Srivastava (1978) who discuss the optimality dfdgaares estimator in a SUR modridge, Hil,
Griffiths, LYtkepohl and Le€1988)for the proofs to cases$) (and {i), andRevankar (1974) and Conniffe (1982a,b)

for a discussion over cagei). However, it should be noted that even when the regiiation SUR is theoretically the
same as the singkquation OLS, the SUR system is still useful for performing joint tests over multiple equations and
assigning crosequation parameter constraiftithese are impossible to do through OLS.
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superiority of SUR over OLS given the twestages involved in estimatiofBinkley, 1982)"°
Furthermore, prior to estimation, we make sureet@minethe fundamental assumptioof
significant crossequation error correlation usinthe asymptotic Breusch and Pagan (1980)
Lagrange Multiplier test, and the finite sample exstest developed by Harvey and Phillips
(1982)*° To compare the fits amongst regressions and the-tfdetween informativeness and
added complexity we use two popular information criteAkaikeOsnformation Criterion(AIC)

and SchwartzOs Bayesian Information Critef@)."’

5. The Regression off otal Accruals on other Endogenou#\ccounting Variables

Total Accrualsis oftenemployed as a dependent variainl€OLS regressionwith the explanatory
part consisting okubsidiary accruahccounts andr other variables that are observed from the
same set of financial statemeHtEquation(5) describesucha regression 0DPAG; on SAL;; and
NCE;:, whoseOLS estimation will surely yielthconsistent resultsvith the direction of finite bias

15 Binkley (1982) investigates this special point and proves that the greater theguation multicollinearity the more

likely it is to have a considerable gain in efficiency for the entire system of SUR. This is a paradoxical result for OLS,
yet it is highly advantageous for estimating SUR since multicollinearity is consumed during the first stage of estimation,
and only then the regressions will be employed in the second and final stage. In the words of Binkley (1982, p.894)
CConsider a variable in a giular equation. If this variable is not highly correlated with the other variables within the
equation, then any correlation between this and variables in a second equation will be fully felt in reducing the
efficiency of SUR. On the other hand, if thezxists high multicollinearity within the equation, it is quite probable that
correlation of variables across the equations will merely mirror that already existing and thus have little effect on SUR
variance: most of the damage will have already beeorbbd by OLS varianc2

® The Breusch and Pagan (1980) tetices all them(m" 1)/2 off-diagonal unknown disturbances in a single vector

and uses the asymptotically efficient residuals to teshtiichypothess of no correlation between the error term in the

mt" equation and the error term in thra™" equationIn contrast to this pairwise approach, Harvey and Phillips (1982)
propose an exact finite indepemte test between the error terrno&nd the all remaining error terms in the system.

The procedure begins with an augmented regression with the inclusion ofralstlestimated error terms and performs

an exact Rest for the significance of the paratars on the residual variables; the test is distributed as

F(km+@m,N " Ky km+@m), where k is the number of parameters in the respective regressfguos the estimated

errors terms from the rest of the regressiadls andky, the number of parameters in the original regresdfam.a
comparisorof the two tests and their applicationdarsystem of SURee Dufour and Khalaf (2002).

7 Information criteria, such as AIC and BIC, are a function of the estimatdikéifpood and provide a measure of the

most informative model in terms of fit by penalizing oyparameterisation that offers very little marginal improvement.

The best model minimises the information criteria. AIC and BIC are not competitive modéibseteiteria but rather
complementary, with the difference that the former penalises more severely in smaller samples and tends to select the
model with the best fit, whereas the latter penalises more heavily in larger samples and tends to select withmode

the least number of parameters. The information criteria are undoubtedly superior to theRSimpieh entirely

ignores the complexity of the model and overfits additive specifications, but also to the aBfusteidh is not severe

enough in itgenalisation for lost degrees of freedom.

18 A number of studies have employed OLS regressions of total accruals on sales (an income statement variable) and/o
property, plant and equipme(a balance sheet variableg,of Jones 1991, Dechgwloan andsweeneyl995;Beneish

1997; Xie 2001; Klein 2002; Marquardt and Wiedman 2004; Cheng and Warfield 2005; Darrough and Rangan 2005
Most of these studies have been very careful in testingttiestical usefulness of their specifications, and have also
employed past levels of sales as explanatory variables to act as instruments and therefore address the problem ¢
endogenous regressors through empirical methods. The purpose of this exerometd offer a critic to the
aforementioned studies, but rather to present an alternative view to the conceptual development of regression equation
that rely on accounting variables.

m+@,,

1€



being either positive or negativit never zeroTo ensureghe unbiased estimatioof equation (5),
we canformulate the equation gmrt of an integrated system of simultaneous regresdiusiss
connected not only throughe contemporaneous error teras in equation 12 but alsahrougha
direct equivalence between endogenousabées that appear as dependedone equation and

indepenént in some other equation.

To corstruct suchntegratedsystem, we need to satidfyo standard condition&irst, each separate
equationm within the system must fulfil the necessary order condition of identificabotinatthe

number oflinearly indepadent exogenous variables excluded from each equatomhé number

of zero elements for a given ravi matrices" ,, and" ) is at least atarge as the number dfe
endogenous variables included in that equation minusi@éhe number of nozero elements in

matrix " .., other thanthe coefficienton thedependedrariable ", =1). This meanshat if we

were to e only lagged endogenous accounting variables to identify each equation, then we must
make sure that these are linearly independent and do not represent different levels of aggregatio
within the financial statement&or instance, using lagged Total Alssi&aggedCurrent Assets and
lagged Receivablesas exogenous variables then only arethe threewill count as a linearly
independent variable givetheir directadditive dependenceYet, this is not a problenior the

lagged values of the fourteen vatedthat form the EQLA, since theaee observed fronower

levels of aggregatioand none variable is contained within anotl&scondihe system as a whole

must fulfil the necessary and sufficient rank conditiorideintification, whichmandates that ¢
number of distinguished equations is equal to the number of endogenous variables wherever thes
may be located within the systeso that there is only one solution feachstructuralparameter®

With these in mind consider the followistructuralsolution for equatin (5):

9 The order and rank conditions for identification relate to the notion of having sufficient information for recovering
unique estimates for each one of the structural parametérsn Wie integrated system is too complex or contaos
many parameter cotraints theran empirical approach to identificatiomay also prove useful fatetermining whether
there exists a numerical solution to the maximum likelihood function (Kmenta 1997).
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The integrated systenof equation (15)onsists ofthree regressionfne for each endogenous
variable) and two parameter constraintBhe first regressionis similar to equation (5),.e. a
regressionof OPAG; on SAL; with coefficient "#,, and on NCE; with coefficient "#,,. The
secondregressiordescribes the expectation that the variation in the current level ofS3Elgscan
be explained, to a certain extend, by khgged levelf all accrualflows that form theEarnings
identity, plus the contemporaneous variation@®PAG; with coefficient "#,,. The inclusion of
OPAG; as an explanatory valike in the second regressioeflects a keyargument of our analysis;
that is to say, thdirection of causalitpetween SAl. andOPAG; is virtually indistinguishable as
the levels ofboth variables are jointly determine@he third equation expresses NCE&s an
expectation function on the lagged levels of all cash flows that form the Cashdeotity, plus
the contemporaneous variation BfAC;; with positive coefficient " ,,. Since OPAC, " #FIAC,,,
thenit is only natural to expect that the levels of both N@GRAOPAG; are jointly determined as
well. However,instead of including the additional endogenous variablEIALC;;, for which we
would haveto construct a fourth regressiin the system, we allowed for its inclusion through the
inverse of OPAG; (notice thepositive sign of ", in contrast to"#,,). The fouth and fifth
equatiors indicate twonecessaryparameter constramto ensure that double entry heldbr the

Earningsdentity and the Cash Flomlentity, respectively.

Thevectorof the strictly exogenous variables., consists of a unity that allows for the inclusion of
three regression intercepts, "o and "3, plusa set of jurisdictiorspecific binary variabled;; with
corresponding coefficients,; and a set of industrgpecific binary variableB;; with corresponding
coefficients! nq. Notice that coefficiens | ,; and! ¢ are allowed to differ between regriess

m=123. This is a different treatment to equatid®) where!l; and!4 areheld equal across the
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autoregressive functions OPAG; andFIACj;, sincethese are mirror functions thiaintly give rise

to thecommonlevel of accrualswhich in turn is affected bjurisdiction and industry. Instead, in
equation(15), it is very likely that jurisdiction and industry will have a differential impact in
explaning the expected variatioof operatingaccruals(the first systemequation), the expected
variation of sales(the secondsystem equation), and the expected variation of net capital
expendituretpe thirdsystemequation) The inclusion of a unity and agative unity in the last two
rows of " ., andu,., respectively ensures n@mgularity in"_,, and ensures thaloubleentry
holds

Estimation

Equation (15) represents an integrated structure of simultaneous equatioei® endogenous
variables appear in both sides of a regression. In this €ase,is not an identitymatrix andthe

reduced form solution afquation (9is adjustedas follows
y;"l = (# 35150/% l4)y;i‘]'_1 + (# §15&5 k)XL"l + #ﬁ}Sug"l (16)

where the dimension of vectot., is of orderk =1+ j + d. The solution to the system follows from
recoveringthe reduced form coefficients¥, %, , on the lagged endogenous variabjés, and the
reduced form coefficient &9, on the strictly exogenous variablgs,, where the reduced form

" ¥uL, clearly contains endogenous responses as well as contemporaneous

error term matrix
crossequation correlations (given the structural assumption Bffu,, Uy )=0" m# 'm).
Consistent estimation follows from first usiath | andk exogenous variables as instruments to each
endogenous variable in the systgm, in orderto produce the fitte¢hstrumentedraluesys,,, and

thenapplyingthe followingtwo-stage least squares (2SLleS)imator
.. &
'OZSLS = (Z%$§°1/15 I I N)Z) (Z#g}é ' I N)ytS%) (17)

wherethe vectorZ" takes orthe instrumented valued y;., plusthe [+ k instruments The VCV

matrix " &, contains the equatielny-equation stimated error termdhe 'szLs estimatorproduces
consistent results buhay beasymptotically not efficientTo examine the benefit from allowing

more efficiency in estimation, we substéu' {;. with its feasible GLS alternativand derive the
s . & .
threestage least squares (3SL83¥timator '°3SLS:(Z ! IN)Z) (Z o IN)yg%), where

&, is the same VCV employed by the asymptotically efficientregtr 'GSUR of equation (1%
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Whenan equation is overidentifigile. there are more instruments than regresstbesj'f’SSLS may
produce more efficient estimates th'QgLS. However,if any of the equations isot well specified
then'ﬁws will spread thebiasin the entire systemvyhereasf’ZSLS will confine the misspecification

to that equation in which it appeaftban equations exactly identified ther]ﬁ"ZSLS and 'E’SSLS yield
identical results To control for this tradeff, we employ a Hausman(1978) test for general
misspecification to examin¢he null whether the'f’SSLS estimator is correctly specified and

outperforms th«sonsistentf’ZSLS estimatorin terms of asymptotical efficiency

Furthermore, d justify the conceptual superioritgnd empirical significance of the system of
simultaneous equations over the single equation OLS, we perform a number of additional tests
including: (i) comparisorof informdiveness versus parameterisation usingitifiemation criteria

AIC and BIG,; (ii) tesing the null that OLS estimatesremain consistent and efficient despite
endogeneityfor each one of the variabl@sthin vector y! ., against itSf’ZSLS alternative, usinghe
DurbinrWu-Hausmarntest (Hausman 1978)iii) tesing the instumental relevance of instruments
employedby 'szLs by comparingSheaOs (199Wultivariate IV -partiatR? to Bound, Jaeger and
Baker (1995)standardV -partiatR?; (iv) testng the nullof homoscedasticity using the Pagan and
Hall (1983) procedurespecifically developed for Ielated estimatorsn order to explain the

potential loss of efficiency in estimating endogenous regressors

6. Analysis

Datawas collectedrom Datastreanfior active firms that are domiciled in the 2005-prdargement
EU, excluding Luxembourg and Germany, over the pet@gB2002 The initial sample 018,862
firm-yearit observationscovers six broad industrial classes as definedatastreamOsdustry
identifier INDC3: Basic Industries, Cyclical Consumer Goods, Cyclical Services, General
Industries, NorCyclical Consumer Goods, and N@yclical Service$® The compution of the

EQLA variablesconsumes the first year and reduces the sample by 2,107 observatiansis

20 We exclude Luxembourg due to insufficient observations. Germany is also excluded bfecatise country
Datastream does not report item 137 OOperating -Rdjiistedd and therefore it is not possible to apply the
reconciliation. We restrict the sample to equities that are not listed as Total Financials, Information Technology,
Resources, llities, or are generallyunclassified We also exclude neactive listings resulting from longerm
suspensions, delistings and failures. We realise that the selection of only active firms is subject to survival bias and has
a direct impact to the arrangent of the sampleOs distribution. However, by ekuuthese firms we expechore

stable streamof accruals and earningsat will allow a more cleacut contrast of the fit for the models considered in

the paperThisis an approach often followed ihainsolvency literature, where it is common to compare samples of
financially healthy entitieto samples of failed entities given that the latter is characterised by rather extraordinarily
volatile behaviourd.g. Dambolena and Khoury 1980).
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also the initial number of firms in the sample. Figures 1 and 2 detail the reconciliation of
Datastream items for deriving these variables impatant to note thathe EQLA isapplicable to

also those2005 preenlargemenEU member states thaire labelledby Datastreanas Oemerging
markets@nd appear with eestricted level of disclosure.

We exclude 212 observations with nonsensical sigasthose with Cr balances for Receipts,
Purchases, Interest charges, and Depreciation expense and/or Dr balances for Sales revenue a
Payments. There asnother2,049observations fowhich the Cash Flow Identity and the Earnings
Identity of equation (2) deenot hold, hence indicating that the books do not balance. However, at
least 1,958 of these observations suggest rounding errors where debits and credits are not equal |
B9 or +9 units most likely resulting from the fadhatdata was downloadeflom Datastream in
thousandsFor this reasonwe leave in the sample all observatiomish values that fallwithin

"9# (Cash Flow Identity,Earnings Identity) # 9, and then corredhe rounding errorThe rest of

the 91 observations, most of which represent much larger desatiom zero,reflect data
problemsresultingeither through erroneous data inputting from Datastream or purely incomplete
doubleentryand are therefore discarddeaving ausablesample of 16,458rm-year observations.

The final estimation sample isdeced to14,356 observations due to the lagged explanatory
variables covering 1,893 listed firms over 13 EU member states for the perio@@BJ able 1
provides the break down of the final sample by member state and industrial &weéor.the
pooledsample across firms and years allow for these impliedunobserved jurisdictiospecific

and industryspecific effects through the inclusion of appropriate fixed effects in both models that
we estimate (see equations 12 and 15).

Extreme or influential akervations are a feature of accounting data, and the aggregation of such
values across earnings components can lead to noticeable modes in the frequency distribution
Neverthelessthis part of financial distributions is internaltefined and quite signdfant, and in

some cases dominant in shapprgbabilities We believe that the deletion of extreme observation
places a great bias in estimation. Instead, we prefer tobgwededsupport to the distribution of

the variables by deflating all variablgsoughthe summation of the absolute values for all fourteen
flows that give rise tothe EQLA. This type of deflatoalso recognises thaall flows would
originally appear witlpositive valuesandthata negative aggregai® only imposedo facilitate the
reconciliation(this rationale is also reflected in equations 9 and1Bdllowing this deflationthe

L |In empirical financial analysis research it is common to createmonsize statementsor example, dividing all
components on the balance sheet by Total Assetstes a vertical commesize balance sheet, so that the resulting
percentages eliminate the sizffect and enable comparative study (Baker and Powell 2005). However, deflation via
Total Assets does not create proportional measurements for a recomctitstiement since Sales and Expenses are
often much larger. For this sample, 79.55% of reconciliation have Sales larger than Total Assets. Therefore, in order to
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elimination of outliers is no longer justified as th@nsformed variables arow distributed within

astandardisedange of variation

Table 2 providesthe arithmett means, range of variation and standard deviation for all deflated
variables that form the EQLADoubleentry bookkeeping appliesn the sample means aitd
follows thatthe addition of all means gives a zeBven the focus on accruatbe reconciliaton is
constructed in a way so thi&ws with credit normal balanc@gevenueor gainsand castoutflows)
take apositive sign [+], where flows with debit normal balanceexpensesr chargesand cash
inflows) take anegativesign[B]. For those cases where debit and creditsactios may be offset,
the variables argeparated at zero to indicdtee subsamples witnet negative and net positive
flows. Earnings can be either proff§ or losse$+]. For thetotal pooled sampléN=14,356), Sales
have a higher expected val(@2336)than the absolutmeanof Receiptg(-0.2280)and therefore
the difference(0.0056)is a net increasef deferals over accrued transactions. In contrast, the
absolutemeanof Purchase§0.2096)is higherthanthat ofPaymentg0.2056 and theirjoint effect
(-0.0040)indicates a net decrease in accrued transactions overadiefEine overall net effectover

Sales, Purchases, Receipts and Payn{@ri®16)is accrual decreasing and/or deferral increasing.

To investigate thencome statement effect @novisionsPRQ.; the sample is partitionephto those
observationghat indicatesithernet recognition of nofinancial liabilities(N=3,874; mean0.0097
or net cancellations of provisiondNE10,482;mean0.006). Thejoint mean effeciover the total
sampleis an excess of recognition of provisions over cancellatioresan 0.0018)To put this
accrualeffect into perspective, we contrast BRQvith its complementary cash flow effect net
settlemens of nonfinancial liabilities (N=4,771; mean 0.0109ver reimbursement@N=9,585;
mean-0.0098) Over the total samplehére are morenet reimbursementthan net settlements
(mean-0.0029)and thecombined meareffect from both PR®; and SE¥.1 is an excess of net

cancellatios over reimbursements (meah0011)

On the whole, for this sample, it can be seen that the net impact is atsmredmg and/or deferral
increasingwhich can be broken down into the followiadditional categoriesi)(equity accounts
effect ofprofits againstiossesverthe cash flow effect of dividendistributions againstew equity
contributions (ii) debt accounts: effect ahterest chargeover thecash flow effect of proceeds
from debt issuing against debtpegyments (iii) asset accounts: effect ehlue adjustments from
depreciationover the cash flow effect of neacquisition of assetagainst asset disposalsv)

transform all items taken from a reconciliation statement into proportions, we use a méasialesize of transactions
that flow within a yearj.e. the addition of all fourteen variables that define the equilibrium level of acciildse are

clear benefits from considering standardised bounded variation especially in dealing with prolatedstoeextreme
values (Christodoulou and McLeay 2008).
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taxationaccounts effect of chargesgainstrebatesover thecash flow effect of paymentsgainst

refunds.
Estimation of thé\utoregression of Total Accruals

Table 3 reports thestimated coefficients and standard errorsefjwation(12) as recovered from

the OLS estimator, theunrestrictedSUR estimatorabsent 6 the crossequationdoubleenty
parameteconstraintand the restricteBUR estimator that includethe doubleentry constraintWe
suppress theutput of all estimated intercepts (including tmedeDs, jurisdictiospecific and
industry-specificintercepts)since theparameters of interest are tsteucturalcoefficients ofmatrix

" .- The role of intercepts the models merelyfor controlling certainunobservedixed effects

that are introdced in a pooled sample G6fm-year observationsTable 3 also reports the Akaike
Information Criterion (AIC) andhe SchwartzOBayesian Information Criterion (BIC) for model
selection. Both indicate a clear superiority of the SUR estimators over the OLS, but the decision is
not soclearcut between th unrestricted and the restrict&UR estimators. This means that despite

the fact that the system of SUR consumes double as many degrees of freedom than the single
equation OLS, the gain in terms of maximum likelihood is much greater. Furthermore, both
Breusch and Pagan (1980) and Harvey and Phillips (1982) tests verify that there exists a strong
contemporaneous dependence amongst the-etuegion error termboth in finite samples and in

the asymptotic stateat thep<0.0001 leved. This empirical finding further validateghe use of a
system ofsimultaneousntra-firm functions for determining the equilibrium level of autoregressive

total accruals.

Figure 3a plots the estimated standard erttoas reflectthe efficiency in estimation and Figure 3b
plots the estimatedalues of thecoefficients.The analysis focuses mone comparing collective
model fitting and less on the per se interpretation of each individual parameter. It is evident from
Figure 3a that there is a clear gain in efficiency by mo¥#om OLS to the system of SUR and
especially to therestricted SUR estimator thattakes into consideratiorthe doubleentry
requirementsThe variability in estimation is uniformly minimised across all coefficients starting
from the biased OLS estimator Hfigh overlooksthe contemporaneously interrelated structure
within "

SUR.

) to the consistent and asymptotically efficieastimator of theestrictedsystem of

m#m

Figure 3b visibly demonstrates ho®@LS estimationmay lead toinflated parameters with
inconsistent signsSpecifically,OLS fitsan autoregressiorf @perating total accruatSPAG; to its

subsidiary lagged accountsy recoveringsignificantly negative coefficientsfor sales SAL;
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(-0.0288), receipts from saleREG:.1 (-0.0609), purchasesPUR;.; (-0.1620) and paymentsfor
purchase$UR;.; (-0.1764).This issurelyincorrect sincesales(Cr) are complemented by receipts

(Dr) and purchases (Dr) are complemented by payments, @ one wouldexpect that the
balance of accruals for the next year, whatever that may be, would be increased or decreased b

either sales or receipéd by either payments or purchalsesnotby all at the same time

This inconsistency in OL8stimationis also obseved in the separateestimation of autoregressive

total accrualswith an investmentinancing orientationFIAC;.. Here the OLS estimatorecovers
positive sigred coefficients forboth earnings EAR; (0.0389)and net dividend DIY; (0.0090).
However, Table 2 explains that, for the total sample, there are more profits than losses and that
there is an excess of dividend distributions over new capital contributidmeh impliesfitting
different signdor these explanatory variabledoreover,despitethe factthatthe level of variation

of the two variables ist similar levels(standard deviation oEAR;.; = 0.0319 and DIy, =

0.0397) the OLS estimator deenidV .1 as insignificant and also fits the wrong sign to RARA

similar situation occurs for the pair of coefficients on tax charges;1>¢@8d tax payments TXR.

The nonsensical coefficients recovered by OLS are merely a reflection of the biased nature of the

estimatorat leaswithin this context.

In contrast the estimator of theestrictedsystem of SUR takes into account teubleentry
bookkeepingconstraintand makes sure that estimation produces values thandnee with their
theoretically expectebdehaviour Given thata positivevalue forOPAG; indicates a net deferral and
a negativevalueindicates a net accrual, then we can see thewestricted estimator of SURs the
correctcomplementary signs tales SAli.; overreceipts REg;. That is to say, for every unit of
increag in sales tlve will be anet decrease 0f0.0517 in deferrals or, in another words, a net
increase in accrualSimilarly, for every unit increase ireceipts we anticipate ad219net increase
in deferralsby decreasingccrualsin the same senste coefficient dpurchases PUR (-0.0300)

is fitted with a complementary sign to that pdyments PAY.; (0.0015, and likewise for
provisions PR@; (-0.045(Q againstsettlements SE{; (0.0334).

In contrast tdDPAG;, a positive value foFIAC;; indicates anet accrual level and a negative value a
net deferral levelHere alsp the restricted SUR estimator recovers complementary signs for
earnings EAR.1 (-0.0371) against net dividend DIVi.1 (0.0346), for interestchargesINTi:.1
(-0.0424)againstnet financing flow NFF;.; (0.0230),andfor tax charges TXG.; (-0.0154)against

tax payments TXR1 (0.0154).As well, the fitted positive signs on botiet capital expenditure
NCE;.1 (0.0287)and depreciationexpenseDEPR;.; (0.1031)are alsocomplementary given that the
two variablestake part inmirror functions of total accruals. The effect of tHeubleentry
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bookkeeping constrainis certainly impressive especially since it does not ask for this
complementary behaviour but only that thensuation of allfitted parameters giveszero (.e. that
debits are equal to creditg)he outpufrom theunrestrictecestimator of the system &UR merely
illustrates the penalty famitting thisfundamentaparameter constraint.

Estimation of th&kegession of Total Accruals on other Endogenous Accounting Variables

Table 4reports the estimated coefficients and standard errors for equation (12) as recovered from
the OLS estimator, andhe 2SLS estimator for thenrestrictedand restrictedsystem of

simultaneous equationshe choice of 2SL$equation 17pverits 3SLSalternativefollows froma

Hausman (1978¥pecificationtest, suggestingthat the'f’sSLS estimator is nowell specified by

comparison to théﬁZSLS estimator. ike before,we suppresshe output of alinterceps since the
parameters of interest are tsteucturalcoefficients of matrix' .. The tablealsoreports a number

of other tests that are dissasl below.

Figure 4a plots the estimated standard eror like in the system of SUR examined abaween
moving from OLS to 2SLShere isa greatgain in efficiencyto the recovery of allagged
endogenous variable¥et, this relative gain is not felby the estimated coefficients on the
endogenousegressorin the system, namel@PAGC;, SAL;, NCE; andFIAC;.. However, itshould
not be a surprise that the recoverytbe, undoubtedlyconsistent 2SLS coefficients on endogenous
variables comes at the cost of higher variamgeomparisorio their OLS counterparihis trade

off is a welldocumented result in the econometrics literature ind not an indication of
@eficiencyD for th@SLS estimato(Cameron and Trivedi 2004

Two main empirical reasons may contributethe increased variance in 2SLS estimationth
respect to theestimatedcoefficients of the endogenous variabldsrst, there may below
Oinstrumental relevanaatdlithe effect of instrumentation is not as powerful as expected. This can
be particularly problematicwhen the instruments are highly colline&tgiger and Stock 19%7
which is rather worrying given the high levels of multicollinearity acriissancial sta¢ment
variablesInstrumentakelevance is more of an empirical question and there is certainly much room
for improvement of the final specification, as one may experiment with other potential instruments
obtained outside the accounting systéevertheles, for this study,we preferto maintainthe
structural approach anemploy only instruments that are available within account{ing. the
lagged levels of financial statement variapleplus the naturally expected instruments of
jurisdictionspecific and industrgpecific fixed effectsTo make sure that teeareindeedrelevant

instruments and not just noiGa which case 2SLS will be as inconsistent as Olu®)examine the
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departure of S&eDs(1997) multivariate IV -partiatR? from the Bound, Jaeger and Bakér995)
standardV -partiatR2.?? It is very reassuring to see that the differential level between the two IV
partiatR? is less than 0.0fbor all endogenous variablésee Table 4 and his is a strong indication

of high instrumental relevan@ndverificationthatthe overallinstrumentation is well specified.

The secondpossible empirical explanation for theincreased variance in 2SLS estimatimn
heteroscedasticity. In this case, the 2SLS estimator remains consistent and can be still used fc
asymptotical inference, but is no longer efficient(Baum, Schaffer and Stillman 2003)o
examine the null of homoscedasticity, we perform the Pagan and Hall (1988jueined test that is
specifically designed for use with Ikélated estimatorsuch as the 2SLS estimat@iven the very

large sample employed in the paper, we apply the test using the levels, squares gmbduoss

of all instruments as indicator variables hypothesised to be related to heteroscedasticity for eacl
separate equation. Indeed, resuitsTable 4 verify a strong presence of heteroscedasticity in the
data (at p-values<0.0001 for all equationsand this certainlyhas an effect in increasinie
variance o2SLS estimatiofi®

Regardless of heteroscedasticitye have no doubts of the superiordf 2SLS over the OLS
estimator and théncreasedasymptotic variance of 2SLS is a worthwhiladeoff against the
inconsstency ofOLS. To prove this poinfTable 4 reports thBurbinrWu-Hausman testH{ausman
1978 whose very large valuesindicate strong evidenceof inconsistency in OLS(with
p-values<0.0001 for all equationsand that estimation must followan instrumental variale
approach for estimating alree equationsThis isa standard test for choosing between 2SLS and
OLSwhen we suspect the presence of endogeremressors (Cameron and Trivedi 2Q0@hdit is
also important to note that performs particularly well even if the instruments have Oweak
relevance® (Staiger and Stock 199Tdreover AIC and BIC verify that despite the added

2 The measure of N\partialR? provides an indication of instrumental relevance of the instruments that are used to
instrument one or more endogenous variables. In simpler words, this measure-sjtteged from a partial regression

of the endogenous variable on its instruments. Mbst populadV -partiatR? measures are those proposed by Bound,
Jaeger and Baker (1995) and Shea (1997) which are identical for regressions with only one endogenous variable (suc
as the second regression in equation 15), but only SheaOs (1997) nteltivapartiatR? is reliable for regressions

with more than one endogenous variable (such as the first regression in equation 15). To evaluate instrumental
relevance, it is usual practice to compare the difference between the two measures. If the ced psoShea (1997)

is much smaller than the one proposed by Beetral (1995), then this is a good indication of instrumental irrelevance

and that the 2SLS estimator may be inconsistent, and therefore more testing should follow (Baum, Schaffer and
Stillman 2003).

% The effect of heteroscedasticity can be alleviated through someofymibust estimatione(g. by applying the
Osandwich® estimator) during the first stage of the 2SLS procedure. Robust estimation is not difficult to implement witr
most modern statistical packages, however we prefer to omit this type of analysis, additcamplicate the
presentation of the proposed structural model even more. Also, it is worth noting that perhaps the most appropriate
solution to estimating consistent and efficient coefficients in the presence of heteroscedasticity (and/or clustexing) is
general method of moments GMM (Cameron and Trivedi 2004).
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parameterisation of the system of simultaneous equations, this is a much more informative

specification relativeéo thesingle equatio©LS model.

Table 4 reportshe estimatedcoefficientsand Figure 4b plots their valudsor the first regression,
both OLS and 2SLS fit the expected signs to the coefficients of; §Aus) and NCE (minus),
indicating that a increase in salesill result to acontemporaneougicrease in expecteaperating
accruals, whereamancrease in net capital expenditure will have the oppasitdemporaneous
effect. Nevertheless, the coefficient 8AL;; recovered by OL$0.1167) is duble as large athe
one recovered by the restricted 2SLS estimator (0.0684) the OLS coefficient of NCE;
(-0.1870)is only half as largeto its restricted 2SLS counterpart0(3764).All four coefficients
appearhighly significant at the 99% levdbutsince we know thahe OLSestimatoris inconsistent
(e.g. see Hausman test#)js impliesinflated OLS results that result from a convergernaoe local
solution that is far away from itdobal optimal

The second regressishows howthe underlyng inconsistency oOLS may turn intoentirely
erroneous inferences. Specificalthe fitted OLS coefficient oOPAG; is significantly positive
(0.1250) but the fittedestricted2SLS coefficientis significantly negative -0.4862). The 2SLS
resultis indeedvery intriguing. Itexplairs how one unit increasen SAL;; results in an expected
contemporaneous increase OPAG; (first regressiojy but once the direction of causality is
reversed theonne unit increase IOPAGC; results in an expected cemiporaneous decrease in SAL
(second regression(iven that he accounting process explains that the levels of both vagialde
jointly determined,and therefore the direction of causality between the two is virtually
indistinguishablethen the 2SLSoefficientsimply an iterative process for determining tieal
reportingfigures.In another words, we would expect from firtesmaximise sales, which in turn
will increasethe final level of operating accrualsn averageAt the same time, it is expected that
firms would manageperating accrual® meet certain targetkis may possibly result ian adverse
effect on the level of salesf that periodIndeed, there is strong positive accounting theory that
explains how maagers hold back on sales to achieve certain targets, one of the foremost being a
smoother str@m of revenue and final profiEurthermorethe negativecoefficientthat is fittedon
DEP:.1 by OLS(-0.1345 is not consistent to normal expectagomm contast to the one recovered
by the restricted 2SLS estimator (0.5128)eed, ve would expect a positive coefficient on lagged
depreciationexpensesincethe largerthe value adjustment of necurrent assets in the previous

period then the smaller will ke netaccrual in the next perig@e. an increase in net deferral)

The results from thethird regressionalso presenta number of discrepancies between the
coefficients estimated b§LS and the 2SLS estimatoiBhe most obvious resul thatthe OLS
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estimates seem to be severely affected by some sort of setitiey) andas a consequendke fit
overshoat by about G0 units henceorcing all coefficientsto appeaipositive However,given the

double entry rules that derline the Cash Hw identity it shouldbe expeced from the addition of

the coefficientsfrom the last regressiofexcept that oFIAC;) to balance ouand not toadd up to
greater positive magnitud8imilarly, the coefficients estimated by the unrestricted 2SLS estimator
are again all positive and fall in between of those recovered by the other two estimators, thus

indicating the penalty foomitting the doubleentry parameter constraints.

7. Summary

In financial accounting research, we often come across regressionsé¢han both sides of the
equation accounting variables that come from the same set of financial statements. Total Accruals it
an example o$uchan accountingariablethat is frequentlyexpresseédsan OLS functiorof other
endogenousccounting covarias. Following a simple reconciliation statememég, establisithat

all accounting variables are contemporaneoustydetermined within a single matrix of
endogenous informatiomhis means thaan OLSregression of an accounting variable on some
other variable observedfrom the sameset of financal statementswill be contaminated with

simultaneity biases anlill produceinconsistent estimates

Instead, we propose a more structural solution to the probfeendogeneityby constructing
systems of simté&neous equatiorfer use with accounting informatiomotal Accruals proves to be

a fine example for investigating these issipes the analysican beextended to virtually any other
accounting identityWe show how the level of accruals representsaaiilibrium level that is ce
determined byn operating functigra financinginvestment functiopthe cash flowidentity and the
earningsidentity. We apply the structural model of simultaneous equations to estimate two key
guestions, namely the autoregries of the equilibrium level of accruals and the regression of
accruals to other contemporaneous accounting variaRisults show that the OL&stimator is
inappropriate in specifying or estimating such problems and produces inefficient and inconsistent
results. More importantly, OLS is unable to account for double entry rules and the recovered
parameters are estimated with opposite signs or inflated valleesvercomehese predicaments
through the proposed structural approdidine caveat to this appaoh is that a system of equations

is a more complex to@nd requires additional cautitwoth duing formulation and estimation, but

the technology is available and has great potefaraise with accounting information
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Figure 1: The Equilibrium Level of Accruals (EQLA)
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Note: Therelationshipbetween the accruals identithe cash flowdentity and the earnings identity is illustrated above
using a Venn diagramlhe numbering of variables frorfl) to (14) provides the index for the parameters in the

structural modl. Given the focus on accrualpws that indicaterevenue (Cr) and cash payments (Cr) takg &ign,

whereflows that indicateexpenses (Dr) and cash receipts (Dr) take]aign For thosecases where debit and credit

transactions may be offset, the net balance is shown heberadHor earnings EAR, this will be either a profif [or a
loss B]. For other variables which may take either sign, the offgettiomponents are as follows: NDdlvidend

distributions B] lessnew capital contributionst]; NCE new investmentsH] lessasset disposalst], NFF proceeds

from issuance of debt, plus interest accrugdgssdebt repaymentd]; TXC tax chargesH] lesstax rebatest)]; TXP
tax paymentst] lesstax refunds {]; PRO other nonfinancial liabilities recogniset] [less cancellations ]; SET

settlement of other nonfinancial liabilitie®)[less reimbursementsH. Balance sheet changes between accounting
periods are indisted bythe firstdifferencetime operato ! . The selection of line items is based on the lowest level of
data availability ice. for jurisdictions defined ase@erging marke(), which allows for the collection of a comparable

information set. Thdatasteamitems used in the computations are: 104 Total Salés;Depreciation Expensd37

Operating Profit;153 Total Interest Charged54 PreTax Profit; 305 Equity Capital and Reserves; 309 Borrowings
Repayable in Less than One Year; 3k#al Capital Empyed; 339Total Fixed Assets375 Total Cash; 376 Total
Current Assets; 389 Total Current Liabilities; 391 Total Assets Employed; 625 Earned for Ordinary; 1301 Total Debt.
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