CHAPTER 33

Measuring Accounting Bias

The preceding chapters developed Accounting Bias as the systematic
divergence between accounting representation and economic reality. In
its most compact form,

ABjyy = Ay — By,

where A;; denotes the accounting representation of firm i at time ¢,
and FE;; denotes the corresponding economic state.

This formulation is conceptually useful but creates an immediate
empirical difficulty. Accounting representation is observable. Economic
reality is not. Financial statements report recognized assets, liabilities,
revenues, expenses, and equity, but the economic counterparts against
which these quantities would ideally be compared are generally latent.

The empirical problem is therefore not simply to calculate Accounting
Bias. In most settings, the researcher does not observe both sides of the
expression A — E. Instead, the empirical task is to identify observable
characteristics of firms and their accounting systems that reveal their
exposure to mechanisms capable of generating Accounting Bias.

This distinction is fundamental.

The variables introduced in this chapter should not be interpreted
as direct numerical estimates of Accounting Bias. A firm with high
research and development intensity, for example, cannot automatically
be described as having “more bias” than another firm in a cardinal sense.
Rather, research and development intensity identifies an accounting
environment in which the recognition rules governing internally generated
intangible assets create a particularly important potential divergence
between accounting representation and the underlying economic resource
base.

The empirical strategy developed below therefore proceeds indirectly.
It begins with the mechanisms identified in the theoretical part of
the book and maps them into observable firm characteristics. These
characteristics become empirical indicators of the channels through
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which Accounting Bias may arise.

33.1 From a Latent Construct to Observable
Indicators

Accounting Bias is a latent construct. It cannot ordinarily be observed

directly because economic reality itself is not reported independently of

the accounting system used to represent it.
Suppose that the economic state of a firm is described by a vector

1 2 K
Eq = (ES B, ELY),
while the accounting system produces the observable representation

Ay = (A, 4D, A0).

For each dimension &,

(k) _ 4(k) (k)
AB" = Ay — By

The difficulty is that Ez(tlc ) is generally unobservable. Consequently,

the empirical analysis cannot normally construct ABEZC ) directly.
Instead, let

Xit = (X1,it, Xojits -+, Xit)

denote observable firm characteristics associated with accounting
mechanisms that may generate divergence between A and E. The em-
pirical objective is then not to claim that

Xt = ABy,
but rather that

ijl-t — exposure to mechanism j —> AB;.

The variables X; are therefore best understood as mechanism-based
indicators.

This interpretation avoids a common identification error. An ob-
servable accounting characteristic may increase the opportunity for a
particular form of Accounting Bias without revealing the exact mag-
nitude, or even necessarily the sign, of the resulting divergence. The
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theoretical mechanism provides the interpretation; the empirical variable
identifies the degree to which the firm is exposed to that mechanism.

33.2 The Measurement Architecture

The theoretical framework developed in the preceding part identified
several distinct sources of divergence between accounting representation
and economic reality. For empirical purposes, these mechanisms can be
organized into four broad dimensions:

1. Recognition;
2. Measurement;
3. Timing;

4. Estimation.

These dimensions do not represent mutually exclusive categories.
A single accounting item may involve several mechanisms simultane-
ously. Goodwill, for example, is initially created through recognition
and measurement rules associated with a business combination and sub-
sequently becomes dependent on impairment estimates. Property, plant,
and equipment is affected by recognition, historical-cost measurement,
depreciation timing, and impairment estimation.

The purpose of the classification is therefore analytical rather than
ontological. It provides a structured way of connecting the theory of
Accounting Bias to observable financial-statement characteristics.

Let the latent Accounting Bias of firm ¢ at time ¢ be represented
conceptually as

ABit = f (Rit; Mitvcrit» S’Lt) 9

where
R;; = recognition-related exposure,
M;; = measurement-related exposure,
T;+ = timing-related exposure,
and
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S;+ = estimation-related exposure.

None of these components is perfectly observable. Each must itself
be approximated through variables derived from reported financial
information.

The empirical architecture can therefore be written more realistically
as

R M T s
Ry + X3}, M +— X33, Ty + X4, Sit +— X5,

where each vector X contains observable indicators associated with
the corresponding mechanism.

33.3 Recognition-Based Indicators

Recognition determines whether an economic resource, obligation, in-
come flow, or expense enters the accounting representation at all. It
therefore represents one of the most fundamental sources of Accounting
Bias.

The empirical importance of recognition rules is particularly evi-
dent for internally generated intangible resources. Modern firms may
devote substantial resources to research, technological development,
organizational capabilities, software, brands, human capital, customer
relationships, and other forms of knowledge-based capital. Yet the ex-
tent to which these expenditures become recognized assets depends on
accounting recognition criteria.

A useful empirical indicator is therefore research and development
intensity:

where R&D;; denotes research and development expenditure and
TA;; denotes total assets.

The interpretation of RDINT follows directly from the recognition
mechanism. A high value indicates that a relatively large amount of
resources is being devoted to activities whose economic consequences
may not be represented symmetrically in the balance sheet.

Importantly,

RDINT; =
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RDINT,, # ABy,.

High R&D intensity does not prove that the accounting representation
is inaccurate by a particular amount. Nor does it imply that every unit
of R&D expenditure creates an economic asset. Some projects fail;
others generate temporary rather than durable advantages; still others
may produce economic benefits that are extremely difficult to identify
separately.

The variable instead measures the importance of a recognition-
sensitive activity relative to the reported accounting asset base.

Conceptually,

RDINT 1t = greater exposure to recognition asymmetry.

This distinction between exposure and realized bias will remain central
throughout the empirical analysis.

33.4 Acquired Intangibles and Goodwill

Recognition asymmetry becomes especially visible when internally gen-
erated economic resources are compared with economically similar re-
sources obtained through acquisition.

Business combinations can cause previously unrecognized intangible
resources to enter the accounting balance sheet. Acquisition accounting
may therefore reveal resources that were economically relevant before the
transaction but absent, partially represented, or aggregated differently
in the target’s pre-acquisition financial statements.

Goodwill intensity provides one observable manifestation of this
mechanism:

TAy’

where GW;; denotes reported goodwill.

A high GWINT identifies firms whose accounting asset base contains
a substantial amount of acquisition-generated goodwill. Such firms are
exposed to several potential sources of Accounting Bias.

First, the recognition of goodwill depends on the occurrence of a
transaction. Economically valuable internally generated resources may
remain outside the balance sheet until an acquisition causes their value to

GWINT, =
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become reflected, directly or indirectly, in the purchase-price allocation.
Second, goodwill is a residual accounting quantity. In simplified form,

GW = P — FV(NA),

where P denotes the purchase consideration and FV (N A) denotes
the fair value of identifiable net assets acquired.

Goodwill therefore absorbs elements that cannot be separately recog-
nized or measured within the acquisition accounting process.

Third, its subsequent carrying amount becomes dependent on impair-
ment testing and therefore on expectations regarding future cash flows,
discount rates, growth assumptions, and the allocation of goodwill to
cash-generating units.

Consequently, GWINT is not a pure recognition indicator. It lies
at the intersection of recognition, measurement, and estimation. This
illustrates why the empirical dimensions of Accounting Bias should not
be treated as mechanically independent.

33.5 Measurement-Based Indicators

Even when an economic resource or obligation is recognized, its ac-
counting amount may differ from its current economic value because
accounting measurement rules transform economic quantities into re-
ported amounts.

Historical cost is the clearest example.

Consider property, plant, and equipment. A simplified accounting
carrying amount can be written as

PPE = HC — AD, — IMP,,

where HC' is historical cost, AD; accumulated depreciation, and
IM P, accumulated impairment.
The corresponding economic value,

PPEF,

depends instead on the remaining economic services generated by
the assets, market conditions, technological change, replacement costs,
expected cash flows, and other economic factors.

There is no reason to expect

PPE# = PPEF
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systematically.
The importance of this measurement channel can be approximated
by property, plant, and equipment intensity:

PPE;

A high value of PPEINT indicates that a large fraction of the
firm’s reported asset base consists of long-lived tangible assets whose
carrying amounts are strongly influenced by historical-cost accounting,
depreciation schedules, useful-life assumptions, residual values, and
impairment rules.

Again, the variable measures exposure rather than realized distortion.

A firm with a high PPEINT may have accounting carrying amounts

PPEINT; =

close to economic values. Another may possess old assets whose historical
costs are far below replacement values. A third may operate in an
industry experiencing rapid technological obsolescence, producing the
opposite form of divergence.

Thus,

PPEINT

captures the importance of the measurement mechanism, while the
actual divergence remains latent.

33.6 Timing-Based Indicators

Accounting is not only a system for determining what is recognized
and at what amount. It also determines when economic events affect
reported performance and financial position.

Timing rules create another potential source of Accounting Bias
because economic changes and accounting recognition need not occur
simultaneously.

Let an economic event occur at time t¥, while its accounting conse-
quence is recognized at time t4. Timing bias arises whenever

tA #£ P
The divergence may involve acceleration,
t4 < tF,

or delay,
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tA > P,

Accrual accounting deliberately creates many such temporal alloca-
tions. Revenues and expenses are assigned to reporting periods according
to recognition principles rather than simply according to cash receipts
and payments.

This creates a useful empirical distinction between cash-based and
accrual-based components of reported performance.

A generic accrual measure can be expressed as

ACC” = NIit - CFOZ‘t,

where NI denotes net income and C'FO cash flow from operations.
Scaled by total assets,

NI;; — CFOy

The economic interpretation requires care. Accruals are not themselves
errors. They are an essential component of accounting measurement and
may improve the correspondence between reported performance and
underlying economic activity.

However, larger accrual components imply greater dependence of

ACCINT; =

reported performance on accounting allocations across time. They there-
fore identify firms for which timing conventions play a more substantial
role in transforming economic events into reported earnings.

The absolute magnitude may also be informative:

ABSACC;; = ‘NI”CFO“ )

TA;

Whereas signed accruals preserve the direction of the accounting—cash-
flow difference, absolute accruals capture the intensity of the temporal
transformation irrespective of sign.

33.7 Estimation-Based Indicators

Many accounting quantities cannot be determined mechanically from
observable transactions. They require estimates about uncertain future
outcomes.

Examples include:

e expected credit losses;
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e provisions;

e impairment losses;

e useful lives and residual values;

e pension obligations;

o deferred tax asset recoverability;

o fair values for instruments without directly observable market prices;
e contingent obligations;

e expected future cash flows used in impairment tests.

For an estimate-dependent accounting item j, the reported amount
can be represented as

Aj,it =g (91,“, Ot - - 79m,it> ,

where the parameters 0 are estimates made using information available
at the reporting date.

The corresponding economic realization depends on the unknown
true parameters

91,’it7 92,it7 e 79m,it'

Estimation-related Accounting Bias can therefore arise whenever

Or,it 7 Ok, it-

Unlike purely mechanical measurement differences, estimation-based
divergence depends on uncertainty. It may emerge even when manage-
ment applies accounting standards faithfully and without opportunistic
intent.

This point is important for the interpretation of the empirical frame-
work. Accounting Bias is not synonymous with manipulation.

Estimation error may be

unintentional,

systematic because of accounting rules,

or
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affected by managerial incentives.

The empirical objective is not initially to distinguish all three pos-
sibilities. It is to identify accounting environments in which reported
quantities depend more heavily on uncertain estimates and therefore
contain greater scope for divergence between accounting representation
and subsequent economic realization.

33.8 Firm Characteristics as Exposure
Variables

The preceding discussion suggests a general interpretation of the empiri-
cal variables used in the analysis.
Let
X it
be an observable firm characteristic associated with accounting mech-
anism j. Then the central empirical interpretation is
X it ~ exposure of firm ¢ to mechanism j at time ¢.

This can be distinguished from the much stronger statement

Xjit = ABit,

which the empirical design does not require and generally cannot
justify.

The distinction is analogous to the difference between measuring
a causal mechanism’s importance and observing its final consequence
directly.

For example,

RDINT

measures exposure to the recognition treatment of internally generated
knowledge investment;

GWINT

measures exposure to acquisition-generated intangible recognition
and subsequent impairment estimation;
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PPEINT

measures exposure to historical-cost measurement and depreciation
of long-lived tangible assets;

and accrual-based indicators measure the importance of temporal
accounting allocations relative to cash realization.

These variables are therefore theoretically grounded proxies rather
than arbitrary financial ratios.

33.9 Scaling and Cross-Firm Comparability

Raw accounting quantities are strongly affected by firm size. A large
firm will normally report more goodwill, property, plant and equipment,
R&D expenditure, and accruals than a small firm even if the relative
importance of the underlying accounting mechanisms is identical.

The empirical variables are therefore generally scaled.

For an accounting quantity X;;, a typical intensity measure takes the
form

Xit
XINT;y = ——,
it TA”
where T'A denotes total assets.
Scaling transforms absolute accounting quantities into measures of
relative importance within the firm’s reported accounting structure.

For example,

Goodwill
Total Assets

asks what proportion of the reported asset base is represented by
goodwill, rather than how many currency units of goodwill the firm
reports.

Similarly,

GWINT =

PPFE
Total Assets

captures the relative importance of long-lived tangible assets.
Alternative denominators may be appropriate for particular variables.

PPEINT =

Revenue, market capitalization, or lagged assets may sometimes provide
economically meaningful scaling bases. The choice of denominator must
therefore follow the economic interpretation of the variable rather than
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a purely mechanical normalization procedure.

33.10 Direction and Magnitude

An additional distinction concerns the direction of Accounting Bias.
The theoretical quantity

AB=A-F

is signed. If

AB >0,

the accounting representation exceeds the corresponding economic
quantity, while

AB <0

indicates that accounting representation falls below economic reality.

Many empirical indicators, however, do not identify this sign.

For example, a high PPEINT indicates substantial exposure to
historical-cost accounting, but it does not reveal whether the carrying
value of the underlying assets is above or below their economic value.

Similarly, high goodwill intensity does not by itself establish whether
goodwill is economically understated, appropriately measured, or over-
stated.

The empirical framework must therefore distinguish between three
concepts:

exposure, magnitude, direction.

Exposure refers to the importance of a mechanism capable of gener-
ating Accounting Bias.

Magnitude refers to the size of the resulting divergence between
accounting representation and economic reality.

Direction refers to whether accounting representation lies above or
below economic reality.

The variables constructed from financial statements primarily identify
the first of these.

This limitation is not a weakness to be hidden. It defines the empirical
object being measured and prevents overinterpretation of the results.
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33.11 Accounting Bias as a
Multidimensional Construct

The existence of multiple mechanisms implies that Accounting Bias
should not be expected to collapse naturally into a single observable
ratio.

A firm may have:

e high recognition-related exposure but low tangible-asset measure-
ment exposure;

e high goodwill and estimation exposure but little R&D activity;
e substantial tangible assets but relatively low accrual intensity;
e strong exposure to several mechanisms simultaneously.

Accordingly, the firm’s empirical Accounting Bias profile can be
represented as a vector:
R pM pT RS
By = [Bit’Bit ’Bit’ Bit] )
where the superscripts denote recognition, measurement, timing, and
estimation dimensions.
Since these dimensions are latent, the observable empirical represen-
tation becomes
B, = X X}, XE,X3]
This multidimensional interpretation is preferable to prematurely
constructing a single composite score.
A composite index would require assumptions about weighting:

ABIy = wgBE + wyBY + wrBEY + wsBs,
with

wr + wyr + wr +wg = 1.

But there is no obvious theoretical reason why the dimensions should
receive equal weights, nor is there an observable benchmark against
which the weights can be calibrated directly.

The baseline empirical strategy therefore preserves the individual
indicators. This allows the data to reveal whether different accounting
mechanisms exhibit different relationships with the outcomes examined
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later in the analysis.

33.12 Interactions Between Accounting
Mechanisms

Although individual indicators are useful analytically, the theory predicts
that accounting mechanisms may interact.

Consider a firm with both high R&D intensity and substantial acquisi-
tion activity. Internally generated knowledge may be largely absent from
the balance sheet while acquired knowledge becomes recognized through
identifiable intangible assets or goodwill. The accounting representation
of economically similar resources may therefore depend strongly on their
origin.

Likewise, a firm with high PPE intensity and high accrual intensity
is simultaneously exposed to historical-cost measurement of long-lived
assets and substantial temporal allocation in the income statement.

The general empirical structure may therefore include interactions of
the form

ABjy = f (X1, Xoit, X1,it X2t -+ - ) -

The interaction term

X1, X2t

captures the possibility that the relevance of one accounting mecha-
nism depends on the presence of another.

Such interactions are particularly important if Accounting Bias is
understood as a property of the accounting system as a whole rather
than as the sum of isolated accounting rules.

33.13 From Measurement to Empirical
Testing

The measurement strategy developed in this chapter leads to a specific
form of empirical reasoning.

The analysis does not begin by asserting that a particular ratio is
Accounting Bias. Instead, it proceeds through a chain of theoretically
motivated propositions:
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Accounting rule

potential divergence mechanism

observable firm exposure

empirical indicator

testable relationship.

For research and development, for example,

recognition restrictions

lead to

possible omission of internally generated economic resources,

which motivates

R&D
RDINT = TA

as an indicator of recognition-related exposure.
For tangible assets,

historical-cost measurement and depreciation

create the possibility that
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PPEA + PPEF,
which motivates

PPE
PPEINT = A
The empirical analysis can then ask whether firms with systematically
different exposure profiles also exhibit systematically different accounting
or market outcomes.
This mechanism-based approach preserves the theoretical meaning of
Accounting Bias while acknowledging the identification limits imposed
by the unobservability of economic reality.

33.14 What the Empirical Measures Can
and Cannot Establish

Before proceeding to the data, it is useful to state explicitly what can
be inferred from the proposed measurement strategy.

The indicators can establish variation in observable firm characteris-
tics associated with theoretically specified accounting mechanisms.

They can be used to investigate whether such variation is systemati-
cally related to other firm-level outcomes.

They can reveal whether multiple indicators cluster empirically,
whether particular mechanisms dominate in particular firms or indus-
tries, and whether the relevance of accounting mechanisms changes
across firms or over time.

They cannot, by themselves, establish the exact value of

A—-E.

They also cannot automatically determine whether a particular ac-
counting treatment is “wrong.” Accounting standards may deliberately
sacrifice one representational objective in order to improve another.
Recognition thresholds, historical-cost conventions, impairment rules,
and estimation procedures often reflect trade-offs involving reliability,
verifiability, comparability, cost, and relevance.

Accounting Bias should therefore remain a descriptive concept before
it becomes a normative one.

The statement
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A£E

does not logically imply

A is defective.

It implies only that accounting representation and economic reality
are distinct objects and that the rules transforming one into the other
can be studied empirically.

33.15 Conclusion

The central empirical challenge of Accounting Bias is that economic
reality is latent. Although accounting quantities are observable, their
economic counterparts generally are not. Direct measurement of

AB=A-F

is therefore impossible in most firm-year observations.

The solution adopted in this book is mechanism-based measurement.

Rather than treating financial ratios as direct measures of Account-
ing Bias, the empirical framework identifies observable characteristics
associated with the accounting mechanisms developed theoretically in
the preceding chapters.

The principal dimensions are recognition, measurement, timing, and
estimation. Variables such as research and development intensity, good-
will intensity, property, plant and equipment intensity, and accrual-based
measures provide observable indicators of firms’ exposure to these mech-
anisms.

The resulting empirical object is therefore multidimensional:

B, = [XE XM X1 X3

This formulation deliberately separates three concepts that should
not be conflated:

Exposure # Magnitude # Direction ‘

The observable variables primarily measure exposure. The magnitude
and direction of the underlying Accounting Bias remain latent and must
be inferred, where possible, through additional empirical evidence.

This distinction provides the methodological foundation for the em-
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