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1. Introduction
1.1. Introduction and background

Growing international competitioftnas produced enormous pressure Aostralian firms to
become more efficient. A failure to kegqgace with the improvements amongst foreign
competitors results in increased import penetration, redueegbrts, trade deficits,
brancruptcies, liquidations and jédisses.The static and dynamic performance of Australian
companies is therefore of crucial concern. This chapter arguesdhaipéeteunderstanding of
performance requires a knowledgetbé range oimeasuresavailableand the relationships
between them.

The principalfocus ofthe presenpaper, therefore, is testablish what isneant by firm
performance. In doing so, we outline a number of the nmopertant of the existing measures

to be found inthe literature,considerthe ways in whichthese measureare related to one
another and develop a taxonorthat can beused to understanthese relationships. Key
dimensions of this taxonomy concern the distinctions between ‘partial’ and ‘total’ and between
‘static’ and ‘dynamic’ measures of efficiency. We will see that economists and accountants tend
to come at theseneasures from somewhat different directioegen if both begin from an
accountingtautology. Inthe finalanalysisthe precise choice of measutependscrucially on

the use to which it is to be put. F@&xample, measures of labour productivity change are
important in the context ainderstanding changes @mploymentopportunities, but of only
limited use in revealing the overall performance of companies and the resources at their disposal
for investment in dynamic activities.

Our mainfocus is onoverall companyperformance, rather thdpartial’ indicators, such as
labour productivity. In practice, it becomegear during the discussion not onlythat the
indicators areall linked to firm profitability, butthat the linkage becomedoser as we move

from ‘partial’ to ‘total’ measures. It seemmportant therefore to define what wmeean by
profits. Here we will see differences betwdha economic and accounting conceptpraffits

and between thevay in which profits are conceptualised anbow the measures are
operationalised in company accounts. Such differences are particularly significant in the context
of a study such as this, which draws heavilyfiom accountsdata in aranalysis ofeconomic
perfomance. It is important frorie outset to belear thatnot all of theseissuescan be
resolved given the data available.

In order to place the discussion of the economic concept of profits in contexmpagant to

say a few words about our underlying view of firm behaviour. We perceive firms as seeking to
establish and exploit monopoppositions (Cowling and Mueller, 1978 and 198&itflechild,

1981). This should not benterpreted as implying thahonopoly necessarily provides the



greater stimulus to invention (related toe Schumpeteriamypothesis), onlythat firms
undertake activities to maintain or enhance tlfigiure monopoly position. Part afurrent
monopoly profits are reinvested in dynamic activites;h as R&D, advertisingraining and
the like, with a view tomaintaining and increasing tifiem’s future monopoly position. The
resultingflows of future monopoly rents providbe justificationfor the curreninvestments.
Note also that the ‘static’ efficiency of the firm at any given point in time, at legstrinis the
result of its past investments in dynamic activiti@ee ‘static’ efficiencyalso effectively
dictates what resources are available at that time for discretionary investments, regelarab
and development, that can be used to enhance future performance.

Section 2 continues with a brief review of performance meatwad inthe literature, with
particular regard to Australiaresults. Section 3 provides a brigjutline of the static and
comparative statianeasures of productive efficiency. It develops a general accounting
frameworkthat can baised toexplore both factor productivity and unit coseasures, and
demonstrates that partial measures are nested wmitliiiple andtotal performancéndicators.

In addition it argues that, while it is possible to analyse factor productivity change in the context
of perfect competition, a fuller understanding requifes more generahssumption of some
degree of monopolpower. Finally,all of themeasuregan beshown torelate to theprofit
performance of theompany.Section 4 considerdynamic performance, linking this to the
intangible assets of the company. The discussion refers to the two principal themes to be found
in the literature, relating to the ‘knowledge production function’ and ‘market v@liadiin's q)
approaches. In particular, this sectlimmngstogether thediscussion of profits, dividends and
market value of théirm. Oneoutcome of this is to demonstrateat the‘backward looking’
empirical specifications normally used to estimate the Tobin g model, outlined in Section 2, are
significantly divorced fronthe ‘forward looking’ expectationarelationships which underpin

the determination of marketlues.Section 5 relates the earlier conceptiaicussion to the
practicalissueconcerning theneasures of firm peformandkat can beconstructed from the

IBIS data base. Finally, Section 6 draws the main conclusions of this paper.

1.2. Outline and approach

The papefocuses orthe measurement of company performance in the context dBtBe
panel dataset of large Australiamompanies. In doingo, it makes a distinction between:
‘static,” ‘comparative static’ and ‘dynamic’ measures; apdrtial,’ ‘multiple’ and ‘total
measures. The paper is basgan an encompassing framewald&veloped as background to
this study, within which the various key indices reported ihe literature arenested. In
addition, it begins to provide linkages betweenonomic and accounting concepts of
performance, with a view to discussitige measures of performanesailablefrom the IBIS
panel data base of large Australian companies.



The papersuggeststhat there are oftergood reasons taexamine partial ‘static’ and
‘comparative static’ measures of firperformance. Labour productivitpdices, for example,
provide insights about employment prospects—in particular, when the rate of groatiowf
productivity exceeds that groduct demandemployment will befalling. Onthe otherhand,

the discussiommakes itclear that it is generally difficult to makeny inferences about overall
performance from a single, partial measure. Rapid growth in labour productivity, for example,
may be caused by substitution towardgapital ortowards rawmaterials andntermediate
inputs. Thusthe gains from rapid labour productivigrowth may beoff-set by low oreven
negative productivity growth amongst other factors.

While a somewhatclearer picture emerges if we examine total fapi@ductivity, this still

omits the role played by changes in factor and product prices. We demonstrate that it only really
makes sense toexplore this dimension of performance under conditionsingderfect
competition: product price increasasder perfectompetition are simply a weightesim of
exogenously given factoprice increases. It is showrelsewherethat the ‘static’ and
‘comparative static’ cost performance of the firm not only depends upon the rates of factor price
increases, but also oncambination of theshare of profits irotal revenueand theown price
elasticity of demand.

All of these indicators are shown to be subsumed within a profits-based measureacidradre
performance is contrasted with the counterfactual of what wwawd happened in the absence

of productivity change. Profits at given point intime reflect aroverall or ‘total,” ‘static’ or
‘comparative static’ measure of firm performance. It is the profit stream over some longer-term
period, or some summary measure of this stream, that provides a ‘total,” ‘dynamic’ measure of
firm performance. This view reflectaur underlyingconceptual model of firnbehaviour, in

which firms invest inangible and intangiblassets in aattempt to maintain or enhance their
future monopoly power and profits stream. It is the (expected) additional future monopoly rents
that areused to justifycurrent discretionary investments in research and development,
advertising, training, etc. Thikads the paper tdiscussthe role of intangibleassets in
particular, drawing on botthe ‘knowledge production function’ antharket value’(Tobin’s

q) approaches.

This message is reinforced time market valuation approach to the measurement of dynamic

firm performance. The review of the existing empirical literature describes the way in which the
market valuatiorfunctions have normally beeempirically specified, based upon Tobin’s q.

This suggests that the current market value of the company is a function of its stocks of tangible
and intangible assets. These stocks are again often constructed as perpetual inventory measures
of past investments, appropriately depreciated, in tangible and intaaggietes This approach

provides a method of obtaining a current valuation oflaghg-run contribution of investments

in intangibleassets, based updime perceptions of (potentialvestors.The analyticalwork



presented in this chaptdmipwever, suggestthat the traditional empirical specifications are
almost entirely ‘backward looking’, whilmarket value is really driven by the expected future
profits or dividends othe companywhich is almostentirely a‘forward looking’ concept.
Indeed, the paper demonstrates that both past and future investments in tangitikngitde
assetsdetermine expected future profit and dividefhmws and, thereforecurrent market
values. As a consequence, it appeatsemely difficult to placany simple interpretation on
the meaning of the coefficient estimated form a traditional Tobin’s g specification.

Having established a conceptual framework for the analysis of firm performance, we turn to the
measures which can be constructed from the IBIS databasepartialmeasures, whickvere

argued to be highly imperfect indicators of overall performance are, anyway, not available from
the IBIS data. The strength ofthe IBIS database is in theneasures of profitabilityhat it
provides, which we argued to bisely linked to overall or ‘total’ measures érformance.

The absolute level of profits, however, is unlikely to belmable guide to performanasless

some allowance imadefor firm size. Profitability ratios offer a moreeliable routeand the
chapter indicates a humbttat can beconstructed fronmthe IBIS data,including: return on

equity, which is defined as profits after tax over shareholders’ funds; return on assets, which is
defined as earnings before interest and tax over total assets; and EBIT margin, which is defined
as earnings before interest and tax over revenue. A further measure, which requires information
about market values, is gross market value over total assets, which is definadketscapital

of equity and hybrids plus book debts over total assets. Another solution to the prolsieen of

bias is to calculate the change in profits over time, although, again, some thought must be given
to which profitline is chosen (ie. profitafter taxwould beaffected by changes in taates,

while both profits before andfter taxwould be sensitive to changes imterest rates and
gearing).

The discussionthen considers howclosely the measures based upatcounting profit
correspond tahe desiredmeasures of economigerformance. It is arguethat the two
approaches are likely to differ leasthen consideringthe overall or ‘total’ long run
performance of companies.

2. Review of the Literature

There is anenormous literature considering the definiton and measurement of firm
performance, as well as providiegnpirical estimates gierformanceThe following section
introduces previous workhat is pertinent to thanalysisthat follows, underthe headings
“Static’ Productivity and Efficiency,”Dynamic Productivity and Performance” aritarket
Valuation,” and introduces some threads that will be taken up in later sections.

2.1 ‘Static’ Productivity and Efficiency



It is well known that accountingprofit is an imperfectproxy for economicprofit. While
economic profit focuses on expenditures at the time theyoccur, accounting profidoes not
deduct all expenditureshenthey aremade, butather capitalises a number of different types
of expenditure on the balance sheet and then depreciates or antiegtiseser time through
the profit andoss statement. For exampthe economic definition of profit correctly deducts
expenditures on plant and equipment attihme the expenditureoccurs, whereaaccounting
profits are calculated by capitalising the investment expenditure on the bala@etas an
asset) and thedepreciating thasset over its useflife (Copeland andVeston, 1992 page
24). Also,future monopoly profitsnay be capitalised in the value of tiven’s assets in the
form of goodwill, patents or trademarks (Krouse, 1990, page 422).

Copeland and Weston (1992) show that foabwequity firm with notaxes,accounting profit

can be transformed into economic profit by subtracting from accounting {§tossvalue

of investment undertaken during the year less the change in accumulated depreciation during the
year. Krouse (1990) notes that when economic and accounting profits exhibit the same constant
exponential rate of growth, the “staging” differences between accounting and ecpnaiitsc

wash out and the accounting and economic rates of retueqgaest.Bain (1951) showedhat

the ratio of accountingrofits to shareholders’ funds wéasgghly correlated withthe ratio of

excess profits to sales, his ideal theoretical measure of profitability (the return on shareholders’
funds isemployed as a measure of profitability Bosworth, Dawkins, Harrisand Kells,

1997).

Noting that accounting profit is the sum of economic profit and the opportunity cost of a firm’s
investments, Krouse (1990) showsat the (economicprofits to salegatio is equal to the
following expression: (p- r*k)/R, where f is accountingprofit, r* is an appropriaterisk-
adjusted rate offeturn, k isthe opportunity cost otthe firm’s net investments and R is the
firm’s sales revenue. This expression demonsttatgsthe ratio of accountingrofits to sales

is “deficient” as gproxy for economicprofits to sales tohe extent that iignoresthe value of
r*(k/R) (Krouse, 1990, page 423).

A number ofempirical studies haveexploited the relationship thaxists betweerncertain
measures of profitability and a commoniged measure of markghower. Lerner's (1934)

index of monopolypower, the ratio of dirm’s price-cost margin tdéhe pricefaced, haseen

shown, for constant marginal cost,dquate to théirm’s profit to salesratio (Krouse, 1990,
page421). Numerougsesearchers havesed thisrelationship between profits to sales and
market power to examine the relationship between indastrgentration and firnprofits (see

Weiss, 1974, Long and Ravenscroft, 1984). Hyde (198li3es this relationship texamine

market power in the Australian petroleum industry. For a more comprehensive overview of the
literature concerning empirical estimates of firm performance, the reader is referred to the report
of thelndustry Commission... [Discuss Baumol’'s disease?].



2.2. Dynamic Productivity and Performance

The Knowledge Production Function

We specify the production function in the following form:

S=p@Q)Y.= AY IKEM) R 1)
¢ Yt ;t t tJZl j

where p(Q) is the component of price reflecting the changing quality of the p(Basstorth
andGharneh, 1995); Y ithe volume ofgross output, | isnvestment in tangiblassets (ie.
plant and machinery), E denotes employment, M is maaiterials andntermediatenputs, and

R is research and development (for an exampleSshett,1978)" In whatfollows, Eand M

are treated as curremiputs, whichare suppliedcompetitively by themarket. | and Rare the
dynamic investments by the firmhich formthe mechanism byhich newtechnologies are
introduced and which allow the firm, in principle, to earn abnormal profitseifongerterm.

In other words, investments in | and R are undertaken as part of future rent-seeking
behaviour’. The R variables in equatiql) can be thought of as explaining the residual factor
derived from agrowth accountingapproach. Thus, ithis period’sR&D is ‘expensed,’ its
outputs should be observedtime stream of futurgrofits asthe equatiorcontrols for the
physical volumes of current inputs intlee productiorprocess.Thereason for specifying the
production function in this form is not to say somethaigput the productivity of different
vintages of capital, but about the key role of thee of depreciation oboth tangible and

intangible assets. If | and R refer to the original (gross) values, then the relative values, of the
(across i) andp; (across jwill reflect the rates of depreciation of theo types of assets

respectively.

The contribution of the intangibles, R, can be written:

0Su1 _ (B0 0Ss, [(B+20 0Sun _ (B.n 0
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and, although we do not report it directly, an analogous relationahifpe writterfor the role
of investment in tangible assets (see Hall and Mairesse, 1995; Griliches! 1995).

2.3. Market Valuation

The principal alternative is tasethe market'sassessment ahe value of thecompany’s
tangible and intangiblessets. Follimited companiesthe literaturesuggests that;...the
principle of maximisation of shareholder weafthovides arational guidefor running a



business and for the efficieallocation ofresources in society...” (Horne, et al. 199014).
Following the Tobin’s q literaturemarket value can be definedmewhat more broadly to
reflect the market value da#quity, preferenceshares andlebt. Market value is aorward

looking measure which reflects the stream of future profits and is, therefore, not so sensitive to
shortterm random factors as the current profitability. On the otmend, it issubject to the

issue of how the market views long-term investments and, thereby, the effiegpedéct and
asymmetric information andhort-termism. Ingeneral capitamarkets areassumed to be
efficient, but short-termism has been hotly debated in a number of countries.

The relationship underlying the market value approach can be viewed as an extension of
Tobin’s g (Tobin, 1969), incorporating not only the tangible, K, but #ileantangibleassets,
G, of the company (Hall, 1993, Bosworth and Stoneman, 1994):

Ve = 1K .G). 3

where, V denotes the market value of the company. V can be valeegitis pluspreference

shares and deband can be conceptualised as the amthaitabuyer wouldhave to pay for

the company as a going concern. In the lmgm we may think othis asthe discounted sum

of future dividends (and interest). The market valuation approach appears to be based upon the
following type of expression for intangible assets:

G = 9[(PR a @E OR o ., 91-05)R m] (4)

We shouldnote thatq is the market valuation oR&D carried out jperiods agoand, in

addition,d" is the rate of depreciation of the R&D asset created siduk oftangibleassets is

again given by an analogous expression. In mudheoémpiricalwork to date, however, the
stocks have been measured as some form of net of depreciation perpetual inventory measure, in

n :

the case ofntangibles,Rt= % Rtj (1-0 R)J'1 , (also on occasion, by analogopatent
j=1

measures); and the value of intangibles is then approximated byR5(where is some

weighted average of thg outlined above). Thisparallels theuse of perpetual inventory

measures of tangiblassets.The potentialproblems of prejudginghe weights are fairly
obvious (see, for example, the discussion in Hall, 1993).

In order to simplify matters, in what follows we assuthat there is aconstant rate of
depreciation andhat, once depreciation is accounttmt, the market values ofach unit of

R&D are equally valued, g However, before doingo, itseems important to beear about



the implications othis. The distinction between thievo weights,@ and (18F), may not be

artificial in this context, for example, where measuaesbased uporaccounting conventions
there may be a distinction between the market and accowatingtions.More fundamentally,
however,there may be a difference between the economic value of the ‘real’ amount of the
asset remaining arttie market's valuation of the remaining ‘volume’ of theset. Inother
words, the market may simply get it wrong, at least in the short run.

In the case of intangibles, therefore,
G=(1-0f Gut+oR . )
and, if as previously, the relationship can be assumed to hold for all periods:

G=@R1+(1-5) Ro+(1-6f *Rs+(1- N "Ra I (1- P "Gu (6)

where the final term disappears as @ if 0<d"<1. Equation(9) representthe way in which

the stock of intangiblehiasnormally been included in the empiridderature, as a perpetual
inventory measure of the nstiock of R&D (or other IP). A similar equation can clearly be
written for the returns to investment in physical plant and machinery.

3. Static and Comparative Static Measures of Productive Efficiency

It is possible to demonstratieat thevariousstaticmeasuregan be derivedrom the general

accountingr;1 tautology:
pY = >w Xj+ I (7)
i =1

where: R istotal revenue, formed as price, pmesoutput, Y;total costs, C,are formed by
factor prices, w,multiplied by the volumenputs, X, summed acrosthe n differentypes of

inputs, i=1, ..., n; finally]1 denotedotal profit (we return tathe definition of profit in more

detail below). The static measures tradition&lynd inthe literature are fairly easily linked to

equation(1). The principalonesare measures of physical productivity, such-éé, andreal

unit costs,% é We leave the discussion of these at this stpgely because much of what

we have tosay about thestrengths andimitations of the comparative statioeasures carries
over directly.

Allowing imperfect competition, g(Y), total differentiation of equation (*) can be writteri,as
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whereg, denotes thewn-price elasticity of demand. Howeverthis particular form of the

equation clearly exhibits the linkages betwgeafitability, productivity and uniicosts. The

first part of the right hand side confirms thatthé rate of change in the price afy input, i,
exceeds the rate of growth in product price, this has a deleterious effect on unit costs; similarly,
if the rate ofgrowth ofthe volume of the ith input exceeds the ratg@wth of output,this
reduces factor productivity and increasests.Note the more complex role of the final set of

terms: (i) €, is only constant under very restrictive conditions; (ii) changes iarey not

independent of changes in p, anck versa(iii) €, as it has been defined, is non-positive. We

ignore the issues afuality change innputs and outputs ithe presentheoreticaldiscussion,
but note that increases in the quality of output at a faster rate than shpulsl beproductivity
increasing’

We can now explore the relative roles of physical productivity by imposing various restrictions
on equation (2). If we assume perfect competition in both product and faat&ets,then not

only isg,=-0, but also any increase factor prices is experienced byl firms in the industry

and passed on in terms of an increase in prquhicé. Hence the rate of increasepnces in
equation (2) is equal to the share weighted sum of increases input prices,

dp 1 . L
Pwixithde 1dwll | The observedrate of change of physical productivity is the
i=1 pY gdt wj dt

difference between the rate of change in profits with productivity change (ie. zeropeneet

competition) minughe rate of change gdrofits without productivity change (whiclwould

have been negativeig. z Pwixithd¥ 1 dxi which is the traditional measure dbtal

1 pY %? dt Xxj dt
factor productivity change to be found in the literature. Hence, any firm which fails to introduce
the available productivity improvement in the face of gigbanges in input and output prices
will experience a reduction in profit to a level beltve minimum acceptabl&inally, we note
that the various partial measures, such as output per unit of input and output per unit of capital,
are by definition lodged in equation (2). As we hawated,partial measuregan be of interest
in their own right, but they are difficult to interpret in the absence of information alb@atis
happening to the productivity of othfarctors. Thusjmproved labour productivity may be the
result of substitution towards capital (with the effect of even decreeapigl productivity) or
raw materials anthtermediatenputs. Thusjmprovements in labour productivity may not be
reflected in corresponding increases in total factor productivity.

10



We now return to equatior{2) in order to focus orthe role of unitcosts. The resulting
comparative static measures have a more intuitive explanation thadhg staticmeasures,
which are little more than fact@hares. Irthis instance, we assurtiat the rate ofrowth in

. : . Nwixj CLdY 1 dx .
output is equal to theshare weighted growth imputs, 3 wixi hdv 1 dx D=0,Wh|ch
i=1 pY dt  Xj dt

implies thatphysical output per unit of input remainsichanged. Thusany change in firm

performance must stem from differencegha rates ofyrowth of product andactor prices,

nwixjldp 1 N ldp 1dYQd 1 [LdY o .
wixihdp Ldwi, N fde, 1dVL 1 EPAYD hearing in mind the effects thetis
ov b at Ydtggp@dtﬁ

£ pY b dt wi dt

will have on productdemand. Notethat there is no point irassuming acompetitive

environment; if wedo, then,following the discussion ofthe last section, the chosen
performance measure collapses to zero. This is only to be expected)@etitivefirms have

no control over either factor input prices or product prices, and such chezargex be part of
the individualfirm’s performance indicatdf. It has been demonstrated elsewhéhat the

precise result dependpon whether we look dhe change in nominaglrofits, real profits or

profit share’"

4. Dynamic Measures

We continue to point out the relationship between profitabditg, in this instance, the
dynamic performance of thiem. At this stage we continue to blessthan fully precise
regarding the measurement of profits. We return tdattter in detail inSection 5below. Two
alternativeapproaches can eund inthe literature: thdirst is based upon a ‘knowledge
production function,” which linkgurrent dynamic activities to developmentsproductivity,

costs and, thereby, to the stream of future profits; the second exdahenesrket valuation of

the firm which reflects (potential) investors’ views about the worth of its tangible and intangible
asset$. We haveshown elsewherethat thesetwo approachesire analytically compatible
(Bosworth, 1996) and, ithe presentchapter, we focusnainly on the market valuation
approach.

In this section we return time assumptiorthat abnormaprofits of the firm are the result of
past investments in monopoly power. The crucial linkage comes frofadhthat thdong run
market value of the company is the discourdach of future dividend¢Sawyer, 1981, p.
157). This can be demonstrated in a fairly straightforward manner (Harak, 1990, pp. 50-
51):

11



=dt +z 5 (9)
-1

It

where: r is the rate of return during period, isdhe dividend payment at the end of period t; s
denotes share price anggg) indicates the capital gain from an increase in share priegers

to end of periodralues.Rearranging this expression acalculating the rate aeturn over n
periods, we can write,

n
Sa — z dt—lﬂ' + S I (10)

r=11+n " (19r "

S-11n

@+n"

where

- 0 as n-» o, and the price of ahare as a long-rumvestment is simply a

function of the (expected) stream of dividend payments. These dividends are determined by the
future profits of the firm, which are driven by the discretionary investments of the firm, such as
research and development, R, and investmenewplant andmachinery, 1. In making this
calculation, at leagivo elements have to be taken itocount. Firstthe profits which arise

from past investment in physical plant and machinery R&B® (which can beassumed to
continue whether or not the firm invests in these in the presdotwe). Secondthe investor

will take a view about the future profits that arise from current and future investment activities.

First, therefore, welealwith past investmentthat are still making an econonpeofit in the

currentperiod. Again, waelllustrate thisusing the case of research and developnflws,

although a similar equation can be written for investment in physical plamhacdkinery. The
contribution of past R&D on the future profit flow can be written:

w01 Ogg (K
R =%T% - - 11
et 21%5‘*“5’ R§ i EEHE ()

where: S denotes future output, r is the rate of interest used in discountittge tigrentime
period, j denotes past years of investment and k generates the future years thevbmmefits

are felt. The depreciation in R&D is accounted for by differences ip;theand it is assumed

to become obsolete after being in existengears. Thusthe weightp reflects the age of the

investmentthe equation accountsr the contribution ofall R&D back tot-n, and the most
recent R&Dwhich isrelevant occurred in periadl. In additionthe stream of futurg@rofits
that arise from current and future R&D, which can be written as:

12
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Again, k generatethe year inwhich the R&D
takes place. The investment activity in question begins in period t, as thesfirst R&D that

does not yield dividends until period t+1 athe discount factor ISF. However, itcan be

seenthat equation(12) containsterms infinitely into thefuture, although, as normal, the
discount factor places greater weight on earlier ratherl@t@rnnvestmentsThe rationale for
an infinite stream lies in the fact that, even if a current investor is not interestedverytieng
term, future investorgwho will buy ownership fromthe currentinvestor) will be. It is not
clear, howeverthat therisk adjustedate of discount should b¢éhe same betweepast and
future investments; in general, we might expect that r'>r.

We nowdefine the economic profit of the firfnom its R&D as, MR*=N{ ., +M{., and a

similar value can be placed on economeénts fromthe technologies introducethrough
investment in physical plant and machinéiy, From the investors’ viewpoinhowever,their
income depends on when the economic profits are declared and the retention ratidefiheve

the retention ratidor economicprofit, n; (and foraccounting profitn{), and assume the

discount rate is the same for past and future investrhéms, the market value of the company
can be written (see Sawyer, 1981):

e01 0t

V=3 0-nd N g (13)

It is important to note thahis analysis raises amportant questionmark about timearket
valuation functions traditionally specified in the empiricaliterature. The traditional
specifications are entirelfbackward-looking,” baseentirely upon pastnvestment in R&D
(and physical plant andhachinery). Equations (11and, especially, (12)are essentially
“forward-looking”; the role of past investment is throughiitgact onfuture economic profit
and dividends. This suggests that the interpretatidheotoefficientfound in formulations to
be found inthe current empircaliterature, such agquation(13) are, at best, complex,
reflecting some forward-predictor of behaviour (future investments)paofits from past
investments. This suggedtsat thestandard Tobin’s gnodel appears to beased on some
form of adaptive rather than rational expectations.
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5. Performance and Profits in the IBIS Data Set
5.1 Operationalising the Measures

The earlier sections haweiggestedhat all of themeasures of firm performaneee related to
some degree to the profitability of teaterprise. Indeed, as weove away fronthe ‘partial’
measures (which are, anywadifficult to interpret in isolation)towards overall or ‘total
measuresthe link with profits becomes increasinglglose. This conclusion ismportant
because théBIS panel datsset is weak in terms gdartial measureshut relatively strong in
terms of information about profitability. However, it is still important to gain an understanding
of the nature of the profit variables available and the degredith such measuresflect the
underlying economic concepts outlined above.

5.2 Background: Accounting Information

The standard set of Australian company accouwotssistprimarily of three statements: profit
andloss, balance sheet ar@hshflow statementhe IBIS database contains variables which
correspond to most of the variables on the profit and loss statement as well as the balance sheet.
In addition, it has some variables from the cashflow statement.

Profit and Loss Statement

Table 1 below sets out a basic profit and loss (P&L) statement fAustraliancompany. The
P&L statement includes information gavenue, expenses apdofits. It is concerned with
“flow” variables. Inthetable, an asteriskdicates thathis information appears othe IBIS
database.
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Table 1. The profit and loss statement

Sales revenue *
Other revenue *
Total revenue *

[Expenses]

Earnings before interest, depreciation and tax (EBDIT) *

Depreciation *
Earnings before interest and tax (EBIT) *

Interest revenue *
Interest expense *
Net interest expense *

Profit before (income) tax (PBT) *

(Income) tax *
Profit after tax (PAT) *

QOutside equity interests in profit *
Profit after tax attributable to shareholders *

(Abnormal items) *
(Extraordinary items) *

We have included depreciation in the profit dosks statement evethough it is not strictly a

P&L item. Thereason for doing so ithat it is oftenuseful to “addback” the depreciation
expense to earnings before interest &xdto arrive at a definition odarnings which is less
dependent on accounting fictions. Similarly, it will probably be sensible to add back abnormal
and extraordinary expenses to prafiter tax so as to derive an “underlying” after tax profit
measure.

A crude costs item can be derived freime database by taking the difference between revenue
and, say, earnings before depreciation, interest and tax. Suehsare includes not only raw
materials andntermediatanputs, but alsothe wage bill. By implication, standardiustralian
accounts and, hence, the database,notvery helpful in breaking out expensesamstsinto

their various components suchraaterialinputs andhe wage bill. As a consequenagnlike

firm accounts published in a number of other countries, it is not possible to derive a measure of
value added which can be used in the construction of factor productivity or unmeastres.

The comparative strength of the database is in its pnaf#sures, which wieave argued to be
related to the overall or ‘total’ performance of the firm.
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Balance Sheet

The balance sheet describes the size and composition of a company’s askaitditesland,
hence,unlike the P&L statement, it is concernedh ‘stock’ variables.Table 2provides an
example of a balanceheet, where asteriskse againused toindicate which variables are
available from the database.

Table 2: Balance sheet (or statement of assets and liabilities)

Assets Current assets
Cash *
Receivables/trade debtors *
Inventories *
Other *
Total current assets *

Non-current assets

Receivables/trade debtors

“Investments”

Property, plant and equipment

Intangibles *
Other

Total non-current assets *
Total assets *
(Tangible assets) *

Liabilities Current liabilities
Trade creditors *
Borrowings
Provisions
Other
Total current liabilities *

Non-current liabilities

Trade creditors *
Borrowings

Provisions

Total non-current liabilities *
Total liabilities *

Shareholders’ funds Share capital
Reserves
Retained profits
Shareholders’ equity attributable to shareholders
Outside equity interests in controlled entities
Total shareholders’ equity *

Note: Current and non-current trade creditors are aggregated in the database.

Total shareholders’ equity idefinitionally equivalent to nedssets (ietotal assets lessotal

liabilities). ‘Tangible assets’ is reported in parentheses becawbde it appears on the
database, it is not a singb&lance sheetem, butthe aggregation ddll the (current and non-
current) assetemsminusthe intangibleassets linelntangible assetsnclude patents, brand
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names,mastheads and goodw(lloosely, the excess otthe book value of anasset over its
market value). However, given the discussiomanliersections of this chapter, it is useful to
note the presence of an accounting estimate of intangibles.

There is naneat measure of debt on thatabase. It is possible to arrive at a measudeloff
plus provisions andther liabilities by subtracting tradeeditors fromtotal liabilities. Such a
measure however is not wholly satisfactory ttesprovisionsitem is potentially asignificant
and possibly volatile balance sheet category.

Another shortcoming is the absence of a measure of physical capital suctprapénty, plant

and equipmentine in Table 2. The earliediscussionnoted the potential importance of
investment in variousorms of physical capitalespecially plant andnachinery, as a
mechanismfor the adoption oihew technologies produced ouside the firm in question.

Given the significance of this variable, it is important to attempt to find some proxy measure. A
backdoor way to arrive at somethilike this would be tdake the tangiblassetdine (which
includes non-physical assets such as cash and short-term securities) and subtract from it current
assets.The resultingfigure, howeveryelates to ‘non-current tangibéessets,” whichncludes

not only physical capital, but also ‘investments’ (shareholdings in other compgaaipsnd
non-current tradelebtors.The last of these is clearly not something weuld want in a
measure of physicalssetsalthough it is likely to be smalkelative to the value of physical
assets, and neither is it desirable to have ‘investments’ in such a measure.

Cashflow Statement

The cashflow statement differs from the profit and loss statement primarily in thiae, meame
suggests, it ixoncerned only withactualcashflows, and notmere book entries such as
depreciation, revaluations and provisions - all of which impact on the profibasdtatement.

The cashflowstatemenshowsthe company’sactual cash position rather than its accounting
profits. In practice, the IBIS database is not very comprehensive when it comes to the cashflow
statement, although two key items are available: depreciation and R&D expenditure.

5.3 Measures of Performance
Productivity and unit cost

It is clear from the earlier discussion that it is not possible to constuaiti@ addedneasure,

neither is itpossible to disentangline relativesizes ofthe labour inputfrom that of raw
materials and intermediate inputs. There is not even a direct measure of physical assets, such as
plant andmachinery.Thus, the IBIS data donot lend themselves to the construction of the
various partial productivity (or unit cost) measures. The only indic#ttatscan be derived are

sales per employee and sales per unit of tangddets, wherthe latter isproxied bytangible
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assets of over ongear to maturityWhile these measureme not without interest and can be
found from time to time in the literature, they have severe limitationsvaede they appear in
the present study, they should be interpreted with some caution. As we have natetkase

in (real) sales per employee or (real) sales per undapital’ may be the result of changes in
the degree of ‘buying-in’ raw materials and intermediate inputs.

Profitability

As a starting point to measure profitability we may seledetret of profits for ourprofitability
measure. This raiséle question of which profitine to use; EBDIT, EBIT,PBT, PAT etc.
EBIT (and EBDIT) relates to the entire economic entity in that it isehen toall holders of
claims to the company’s profits, except wage and salary earners (recall that EB&IEUIsted
by adding depreciation 8BIT).X PBT is subsequent the satisfaction of the claims of debt
holders. PAT is subsequent to the claims of debt holders and to the cldalresrmfome taxing
government; in othewords, PAT is the return to equitiiolders (both irthe parent company
and subsidiaries). Profit after tax after outside equity interest® iseturn to equityolders in
the parent compangnly. This line gives the amount that may be paid dividends. (In
Australia, companies cannot pay out dividends to sharehadeeptfrom the profit after tax
line; the remainingorofits not paid out as dividends appearthie balance sheet as retained
profits). The various profit measures may be summarised as follows:

Table 3: Alternative accounting measures of profit

Profit measure Relevant holders of claims
Earnings before interest and tax (EBIT) Shareholders, debt holders, government
Profit before tax (PBT) Shareholders, government

Profit after tax (PAT) before outside equity interests  Shareholders (of parent company and of partly-owned
consolidated subsidiaries)

Profit after tax after outside equity interests Shareholders (of parent company only)

Given that information is available over time, as well as across compaawbsof these levels
of profits may be summed (with or without discounting) or averaged to derive a ‘long-term’ or
‘dynamic’ measure of performance.

The obvious problem with using levels of profits to measure profitabilitiyaissuch measures

are biased by firnsize. Anextremely inefficient and unprofitable firm may nevertheless have
positive profitsand, if it is large,have higher profits than amaller, more efficient and
profitable firm. A solution is to express profits as a proportion of some “size” variable, such as
total assets, net assets or revenue; that is, in the form of a profitability ratio.
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Recalling that thé*&L relates toflows while the balance sheet is concermweith stocks, we

note that certain items on tiR&L naturally correspond withitems on the balanceheet. For
example, positive values dhe net profit after tax attributable stvareholderéine are (if not

paid as dividends) additions tthe retainedprofits line on the balancesheet. These
correspondences are relevant for the calculation of profitability ratios. It is not very meaningful,
for example, to compare profifter taxwith total assets, athe former variable relatgast to
equity holders irthe company,while the latter is financed byooth equity holders andebt
holders. Accordingly, in creating ratios one would normally pair profit gtewith netassets
(shareholdersfunds), and earnings before interest atact with, say, total assets.Table 4
suggests some meaningful correspondences between balance sheet variables andlpssfit and
variables.

Table 4: Corresponding Variables from the P&L and Balance Sheet
P&L variable Balance sheet variable Reason
EBIT, EBDIT, Revenue Total assets Relates to whole company,

including outside equity interests,
debt holders etc.

PAT, before outside equity Gross shareholders’ funds Relates to all equity holders,
interests including equity holders in
subsidiaries

PAT, after outside equity interests  Shareholders’ funds attributableRelates only to equity holders in
members of the parent company the parent company

We have untihow consideredatios between P&L variables and balance skeetbles. An
alternative is to calculatatios usingvariables within the P&L or the balance shesg; EBIT
over revenue; or total liabilities over total assets. The former ratiallesi the margin or EBIT
margin, and has been used variously as a measure of profitabilitpaakdtpower. The latter
is a species of gearing measure.

Finally, we might considercalculatingratios usingaccounting variables and information from
other sources, such as market valuations. A common statigitie ratio of a listedompany’s
market capitalisation (thas, the market value of itsrdinary equityshares,calculated as the
number of such shares on issomelltiplied by theshare price) to itet assets,with the
resulting figure reflecting the market’'s valuation of firen’'s net assets. Wanight wish to
compare a measure of profits, say EBIT or EBDIT, with the gross valtie 6fm, calculated
as the firm’s market capitalisation plus #fmok) value of its debplus the value of any other
securities such as preference shares, warrants, convertible notes etc.

19



To summarisethe following table presents somerofitability ratiosthat we might calculate.

Some of the measurese readily calculabléfom the IBIS databasewhile others will require
supplementing thedatabase. For examplejarket capitalisation is naavailable from the
database but iavailablefrom the ASX (and hasbeen obtainedor the largest100 listed
companiesfor the past five years). Accurate figures for debt andfor hybrid securities
(preference shares etc.) are not available from the database, but are reported in public company
accounts.

Table 5: Profitability Ratios

Ratio Requisite variables Availability
Return on equity (ROE) (PAT over PAT, shareholders’ funds  IBIS database
shareholders’ funds)

Return on assets (ROA) (EBIT over total EBIT, total assets IBIS database
assets)

EBIT margin (EBIT over revenue) EBIT, revenue IBIS database

Gross market value over total assets (marketMarket capitalisation of Market capitalisation of

cap. of equity and hybrids plus book debts ovequity, market capitalisation ordinary shares and hybrids

total assets) of preference shares etc., from ASX (number of

book debts, total assets shares and prefs. on issue

from annual reports); book
debts from annual reports or
equivalent source; total
assets from IBIS database.

Market value of equity over shareholders’ funds Market capitalisation of didirket cap. from ASX;
shares, shareholders’ funds share funds from IBIS
database

(Many return on asse{ROA) measures includes intangitdssets irthe denominatofas part

of total assets), sthat a firmwith relatively high intangibleassets which realisebe same

profit as another firm with the same level of tangible assets will have its ROA understated to the
extent of the difference in thigms’ intangible assets. Inpracticethis type of situation is
unlikely to occur as accounting standards and participants istdbkmarket force companies

to be quite disciplined in the extent to which they record tangible assets. In Australia companies
with relatively high intangible assets have frequently been judged negatively by the market and
so firms have generally endeavoured to be conservative in valotaggible assets.
Accordingly, a companshat does recorgignificant intangibleassets idikely to be confident

that these assets will enhance its returns.)

Another solution tadhe problem of sizéias is tocalculate thechangein profits over time.
Again, thought must be given to which profiihe is chosen.PAT would be affected by
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changes in taxates,while bothPBT andPAT would be sensitive to changesimerest rates
and gearing.

Other ratios

In addition to profitabilityratios, there exist a plethora of other accounting rasiesh aslebt
serviceratios, gearing ratios angtocks (inventory) ratios. Some tifese could be readily
calculated using the IBIS database, while others would require supplementation of the database
from outsidesources.Apart from accountingratios, there are many market valuation ratios
which may be looked at. These include dividends per share, earningjsapedividendyield

and earnings yieldThese are notalculableusing the IBIS database, but, in principle, are
available from the ASX and other sources.

5.4 Economic Versus Accounting Profits

It is important to note that, even ignoring the ability of accountants to manipulatefigrofis,
accounting measures of reported prafi¢ likely to be imperfegproxies forthe underlying
economic measures of performance.

Based upon the earlier, conceptual discussion, the most obvious problem concerns the fact that,
although profits were dhe heart of the overall or ‘totatheasurethe performance indicator
was the difference between observed profits thegbrofits that would have occurred without
the improvement irperformance. Irthe staticmeasures, with wathe difference between
observed profit andhe profits that would have occurred if the improvements in physical
productivity and the increases in factor prices had not tplkaege. Inthe dynamianeasures, it
wasthe difference between the profit streawith and withoutthe discretionarynvestment,
appropriatelydiscounted. Irthe long run, thetwo measuresvill tend to converge, as, in the
absence of discretionary investments, praies erodeaver time andfall to zero(firms will
leave the market in tHeng run if profitsfall below zero). In contrast, howevehere is no
guarantee that thievo measuresre necessarily closely correlated in #tgort run, as the
counterfactuaprofits may be postive or negati@. in the simplest case the firgioes not
leave the market in the short run unless it is unable to cover its variable costs).

Other problems are more extensiveigcussed irthe Industrial Economicliterature(Krouse,
1990). In particular, a number of discretionary investments whitipact on thefirm’s
dynamic performance arexpensed’ and, henceletractfrom current reportegrofit. This
contrasts withthe economiapproach, whichattempts to relate th&ture marginalincome
flows to the particular investment that generatiesm. The current accountingrofits of a
company and, by implication, measusegh aghe accounting rate g&turn,are driven by a
whole range ofearlier investments.The resulting relationships between accounting and
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economicprofit, and the conditionsinder which theyare approximatelyequal, have been
widely discussed in the literature (Krouse, 1990, p. 422).

We have already noted thissofar asthe costs of rent-seeking behaviour by firms is funded
from current monopolyprofits. Examples includeadvertising, training and research and
development expenditur&sThis suggests that some measureafnomic profit formed from

the sum of reported profit and discretionafgynamic expenditures) isequired. The only
discretionary investments that we have information about are R&D expenditures and investment
in tangibleassets. Whilebearing in mind the limitations to the investment measure outlined
above, these can be added to accounting profit (Muell67, Grabowski, 1968 and
Grabowski and Mueller, 1978), there is still a measurement problem conceraiasence of
similar information about expenditures on licences dmbwhow, human resource
development and market promotion of new products.

Further measurement problensurroundthe research and development variabkcause,

while, in many countries accounting procedurasw require firms to report R&D
expenditures, this has not alwapeen thecase. In additionthe introduction of tax
concessions, as in the case of Australia, may have affected both the accounting interpretation of
whatcan be classified as beifR&D, aswell as the real level o$uch activity. It should be

noted that, even if we can adjust for R&D in this way (dat andMairesse, 1995jelatively

few firms reportmarket promotional expendituresd, evenfewer, their outlays ontraining.
However, this issue also poses some fundamental conceptual and theoretical problems. Current
economic profit is a measure of current production and cost efficieviugh is in part
determined by theuccess of past discretionary investmeiitse long-term efficiency of the

firm at this point intime depends orthe extent andsuccess of itscurrent discretionary
investments, which dependiseir impact onfuture firm performance. Thisuggeststhat
longitudinal information igequired. Thissection therefore attempts to place the ‘stairoifit

indicator in a dynamiaontext, again focusing onthe relationships between therious
measures of firm performance.

A further issues concerrtbe fact thatfuture monopoly profitsare often capitalised in the
accounting value of the intangibsessets othe company. Thuscaremust be taken in the
choice of the denominator of the various profit ratios. In the case of the Tobin’s g estimates, for
examplethe denominator of the dependent variableappropriately,the replacemenbook

value of tangible assets.

5.5 Market Values

Market value data aneot available on théBIS database. Howeverthey are so important in
the empirical literature on firm performance thaipears important tattempt to obtain
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relevantmeasuresThere aretwo routes to this. First, tonatch on informatiorfrom the
Australian Stock Exchang&econd, tattempt to obtain estimateéased upornhe discounted
sum of future profits. Neither are entirely without problems.

Stock exchange data relate primarily to equity shares, while the market value of the company is
generally defined as theum ofthe value of equityshares,preferenceshares andiebt. In
addition, only ‘quoted’ companiemre covered, which comprise onbout 17 pecent of the

total sample of firms on the IBIS data base.

We have demonstrated that the market value of the company lantpeun isequal to the
discounted sum ofxpected futuradividends. Based othe assumption of a constant profit
retentionratio, the time series dimension ofhe panel data can h#ésed to construct the
discounted sum of future reportguaiofits. Clearly,there may be differences between the
expected andeal values at any given point time (although it might be argueithat the real
values are a better measureagtual performance), which drives a wedge betwdsn two
measures. In additiothe ‘forward’ construction ofthe index makes the resulting measures
‘dated’ and they are increasingly ‘truncated’ the closer to the prewseatthat they are
calculated.

The question regarding whether one should compare gross market value with tssghdeor
with total assets can be answered by sathag each is justifiablandthat theséawo methods
measure different things; in tHatter themeasure is valuing intangiblassets asvell as
tangibles. To say that the ratio should only i#sgjibleassets is to sapat intangibles are not
or should not be&valued by thanarket, which is contentioutdeally and most generally both
approaches would be used.

6. Conclusions

While there is a roléor partial staticand comparative statimeasures, in understandifigm
performance, they cannot provide an overall or ‘total’ pictiibas, it isimportant to combine
both total factorproductivity andtotal unitcost measures in providing an overall measure of
static firm performance. In these mogeneral measures it pssible to demonstratbat the
outcomes are influenced by both profit share eddegree omonopoly power (represented
by theown-priceelasticity ofdemand) All of these measuresmn beshown to berelated to
firm profitability (although, as we shownot to the standard accountingneasure). The
relationship with profitability becomes closer as we move from ‘partial’ to ‘tot&asures.
Such static measures can dadculated at a particulgoint intime or interms of year-on-year
changes.

A more completainderstanding comes by fitting these measures into a dymamiext. This
can be appreciateda the ‘knowledge production function’ and ‘market valuatibhobin’s q)
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approaches. In this case, wave demonstrated that these dynamieasures offirm
performance are again linked to the flows of firm profits and dividends (although, again, not to
standard accountingieasures)The pattern ofprofits overtime is driven by investments,
particularly those inintangible assets;the stream ofdividends is determined byprofits,
discretionary investments whidre expensed and bthe profit retentionratio. The formal
theoretical analysis of the dynamic aspects of performancaises someimportant
guestionmarks about the empirical specifications that can be found in the literature.

The links between firm performance and profitability prove to be important in the context of the
IBIS data base, given that it hasamge of profitmeasuresbut little or no useful information

that can baused to construgtartial productivity orcost indicatorsThe analysis suggests the
needfor measures whichre not biased by firnsize, such agrofitability ratios or rates of

growth in profitability. A variety of profitability ratiosan be constructeflom the IBIS data,
including: return on equity, return on assets and the EBIT margimdféel Bain’spreference

for an ‘excess profits’ based measure, althoughwiais found to belosely correlated to the
accounting profits to equity ratio. In the context of the themes in the existing literature, it seems
important to match on a measure of market values, to allow the construction of thevalaket

over tangible assets. Such ratios are widely accepted and used in the literature, although subject
to accounting manipulation and some distance filmen‘ideal’ economianeasures. Whave
demonstrated that the correspondence between the economic and accounting measures is closer
for ‘dynamic’ than ‘static’ performance and closer for ‘total’ than ‘partial’ performance.
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Endnotes

I Notet he use ofp( Qher e, asp( Q)wouldbet her eal m easur eof out put
obser \ed in official statistics if the deflators w ere truly quality const ant.

ii. The extent to which they fulfil this end depends upon the degree to which the
rents can be appropriated by the invent or (ie. the firm under taking the R &D )or
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Vi,

V.

iX

X

X.

the user (ie.t he innowat or).The m ori m potantt hef orm ert hegr eatert he
potential cont ribution of i n-house R&D andt hel owert hecont ribution of
invest m entt of uture econom i cpr ofits. Low t echnol ogyf irm s m ayf indt he
returns to invest m entin em bodied technol ogies produced by suppl iers m ore
effective, duringt he ‘catching-up’ phase, but sustainedgr owthi nt he longer
term m ght require a reorientation tow ards in-house R&D.

A num ber of studies attem ptto explicitly deal with the effects ofi nter-indust ry

R&D | npar ticularR&D under takenbyot her i ndustriesbut bought inv a
purchases of tangible assets (Scherer, 1984 and G eroski ,1991) .Ther ear e
also studies that deal with the effects of spillover s from som e R &D pool (Jaffe,
1986; Giiliches, 1979; Bernstein and N adiri, 1983; M egna and Klod, 1993).

For adi sassi on of Tobi n’'sgasani  nwest m entdec sionr ulebased upon
panel datasets, see Blundell, et al. (1992) .

Thi s fundion can dearly be writen in a num ber of ways, dependi ng on what
we wantto assum e about the nature of com petition in the sector.Adet ailed
disaussi on can be found in Bosworth (1996) .

This is discussed in Bosworth and Gharneh (1995).

Macro m odels of this type gener ally also assum e that factor prices (ie. wages)
areset as a m akup ower product prices (Layard and Nickel I, 1985; Layar d, et
al. 1991) .Not et hatf or the present pur poseswear e ignoringt he effectsof

increased factor prices on factor product ivity (efficiency w age effects) or on the
gualityof i nputst hatwillber eflectedi ni m powem entsi ni nnowationand

dynam ic perform ance.

| t can be deduced t hat €,=-1 pl ays a cr udal rolein det erm ning t he
dismont inuity. Thisi snot surprising,gi vent hati tf orm sani nterestingcut -off
point in the theory of m onopoly dem and. W th a straightlinepr oduct dem and
cur\e, g,=-1 occur s at the point the m amginal revenue curwe cuts the horizontal
axs. Thus, no m onopolist even with zero costs of production, would chose to
operate in the range g,>-1. W hatis interesting, howewer ,i st he wayinwhi ch
the own-price elasticityand profit share interact to define the diswnt inuityf or
tw oof the three m easures.

Tang ble asset s relate to the firm & stock of physi cal capital (such as plant and
m achinery, buildings, \ehi des, etc), while intangible asset s refer to the stock
of knowledge and goodw ll. The firm suffers depreciation of ex sting asset s
ower tim eand can increase either tangi ble or intangi ble asset s through fixed
capital investm entor R &Drespect iely.

That is, there is no adjustm entfor the greateri m peffecti nform atonand risk
assoc ated with future invest m ens.

Wage and salary earners receive their claims above the profit lines in the
accounts; that is, from expenses. If the wage bill were available, we could
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calculate ameasureof value added, that is the sum of all the income
generated by the company, by adding the wagebill to EBDIT. In addition,
while other sources of wagedata are available, such as from the ABS, this
is, at best, at the industry level and poses important problems both for firm
specific effects and in matching where companies are diversified

Xi.  The account ing treatm entof R &Dexpendi tures differsbot hacr osscount ries
and ower tim eas account ing standar ds and guidelines change. In the UK,for
exam ple, itis possi ble to am otise certain devel opm ent expendi tures, but few
com panies present ly chose to do so. See Bosworth and G hameh (1995).
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