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CONSISTENT ESTIMATION OF CONDITIONAL CONSERVATISM

Abstract

In this paper, we propose an econometric model that presents three advantages in
relation to the Basu model: (1) it is robust to the aggregation problem; that is, we prove
that the Basu model produces inconsistent estimations of conditional conservatism and
that this problem is solved with our proposal; (2) it can produce firm-specific measures
of conservatism by using time-series; and (3) it completes the understanding of the
intercept in the Basu model by breaking it down between unconditional conservatism
and the reversion of the differences between market and book values of equity. In other
words, we can provide firm-specific measures of both conditional and unconditional
conservatism with the same model. We demonstrate all these theoretical assertions
using simulated data.

Keywords: accounting conservatism; conditional conservatism; unconditional

conservatism; the Basu model; aggregation effect.

1. INTRODUCTION.

In this paper, we demonstrate that the Basu model produces inconsistent estimates of
the relation between accounting earnings and good and bad news. To prove it, we
develop a theoretical framework, based on realistic and simple assumptions, which
describe the relation between the variations in the market value of equity and
accounting net income. Then, we analyze the capability of the Basu model for
producing consistent estimates of the relation between accounting net income and the
variations of market value of equity for our theoretical framework, demonstrating
theoretically that, except under very restrictive conditions, the Basu model is affected by
the aggregation effect described by Givoly et al. (2007). More specifically, we show
that aggregation bias makes the Basu model overestimate the influence of good news on
earnings and underestimate the influence of bad news on earnings.

Additionally, we propose an econometric model, based on Basu’s definition of
conservatism, which is robust to the aggregation effect. This model can be estimated
using time-series methodology in a wider range of cases than the Basu model,

facilitating the obtaining of firm-specific measures of both conditional and



unconditional accounting conservatism. Finally, we empirically prove every assertion
using simulated data.

The remainder of the paper is structured as follows: first, Section 2 remembers the Basu
model and its problems; in Section 3, we develop the theoretical framework to analyze
the relation between accounting earnings and the variation of the market value of
equity; in Section 4, we demonstrate that the Basu model produces inconsistent
estimations of the return-earnings relationship except in very restrictive situations; in
Section 5, we develop our econometric proposal; in Section 6, we compare the
capability of Basu and our model to produce consistent estimates of the relation
between earnings and returns, applying both models to simulated data; Finally, Section

7 concludes.

2. DESCRIPTION OF THE BASU MODEL AND ITS PROBLEMS.

The Basu model (Basu 1997) relies on the assumption that accounting conservatism
leads to a faster recognition of bad news than good news. Consequently, the
contemporaneous relation between negative market returns (as a proxy of bad news) and
accounting earnings is expected to be higher than the contemporaneous relationship
between positive market returns (as a proxy of good news) and accounting earnings.
According to this, the Basu model can be expressed as shown in equation (1)*:

ANl =, +a,-d, + 5, -AM, + S, -d, - AM, + ¢, Q)
Where ANI; is the accounting net income obtained in period t; 4M, is the variation in the
market value of equity during period t; d; is a dummy variable that equals one if A0, is
negative and zero otherwise; and & is the error term. Parameter 3, captures the relation
between earnings and positive increments in the market value of equity, while
parameter f; captures the difference in the reaction of earnings to the reductions in
market value of equity compared to the increments in the market value of equity.
Parameters ag and a; are the intercepts of the model.

Consistently with the hypothesized differential timeliness, Basu obtains that the reaction
of earnings to negative market returns is greater than the reaction to positive market

returns, thereby producing a positive value for coefficient ;. From this seminal work,

! Although Basu deflates all the variables of the model by the beginning-of-period market value of equity,
we have preferred to present the equation without deflating because previous literature has indicated that
the use of this deflator can produce a bias in the estimates of the parameters, produced by the empirical
relationships between share prices, return variance and the probability of reporting a loss (Patatoukas and
Thomas 2009).



the Basu model has become one of the prevalent models for testing the existence of
accounting conservatism (Ryan 2006; Ball et al. 2009; Khan and Watts 2009).
However, and despite its popularity, previous literature has pointed out that the Basu
model presents various weaknesses that put into question the validity of its results
(Dietrich et al. 2007; Givoly et al. 2007; Patatoukas and Thomas 2009). In this paper,
we focus on two important drawbacks of the Basu model. The first one is the difficulty
to obtain firm-specific measures of accounting conservatism. Although, in theory, these
firm-specific measures could be obtained using firm-specific time-series estimations, in
practice this method is likely to produce noisy estimates of the coefficients because few
companies have a sufficient number of years with negative returns for the time-series
estimation of the model (Zhang 2008)°.

The second drawback is the aggregation effect: the Basu model does not estimate the
influence of each economic individual gain or loss on accounting net income, but the
relationship between net income and the aggregation of all the economic gains and
losses of the period, because the exogenous variable is the total market return of the
period. This problem has been initially detected by Givoly et al. (2007), who, using
simulated data, obtain that the coefficient that measures the earnings differential
timeliness drops as the number of economic events in a period increase. Besides, this
fall in the value of the coefficient is more evident when the positive and negative shocks
are identically distributed, making the compensation between the economic gains and
losses of the same period more likely. They conclude that the aggregation problem
produces a dissipation of the evidence of conservatism when the different economic

events of a period are likely to offset each other.

3. ATHEORETICAL FRAMEWORK OF THE RELATION BETWEEN
ACCOUNTING EARNINGS AND MARKET RETURN

In this section, we derive a theoretical firm-specific model that relates the variations in
the market value of equity and accounting earnings. First, we expose how good and bad
news is incorporated into the market value of equity in a timely manner; then, we will
describe the formation of accounting earnings and its relation with the variations of the

market value.

2 In its extreme, coefficient A, () could not be estimated for those companies with no negative (positive)
return in their time-series during the test period.
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3.1. The influence of good and bad news on market return

Under the assumption that capital markets are efficient, we can expect market prices to
reflect all the publicly available information in a timely way (Ball, Kothari et al. 2009).
Consequently, the market value of equity will be equal to the present value of the
expected future cash flows of the firm. Additionally, any change in that present value
produced by an unexpected event will be instantaneously incorporated into the market
value of equity. Another consequence of market efficiency is, moreover, that price
variations will be serially uncorrelated.

The market value of equity at any given moment t can be obtained by the following

expression:
Mt = Mt—l+AMt (2)

Where M is a random variable that symbolizes the market value of equity at the end of
period t, and My, is the market value of equity at the beginning of period t; AM is the
sum of all the variations (increases and decreases) in the market value of equity,
occurred between t-1 and t. According to this definition, AM; can be computed as:

i
AM, :J_Z;Amj,t (3)
Where n; is the number of economic events that alter the market value of equity between
t-1 and t, and Amj, the variation in the market value produced by each event. We
assume Am;; to be stationary and symmetric random variables that are serially
uncorrelated. In other words, n; can be interpreted as the number of variations in the
stock price of a firm during a given period (a year, a trimester, a month, a day...), and
Am; as the values of each individual variation.
Let us now consider that some of the events of the period are “good news” (that is, they
produce an increase in M) and the remainder of the events are “bad news” (produce a
decrease in M). We denote the positive variations in the market value of equity
produced by good news as Am™j;. Thus, Am*j; will be equal to Am; if Am;. is positive,
and zero otherwise. Analogously, Am’j; represents the negative variations in the value of
M, consequence of the occurrence of bad news. Hence, Am’j; will be equal to Am;; if
Am;y; is negative, and zero otherwise. By introducing Am*j; and Am’j in equation (3),

we obtain:



Nt Nt
AM, = ZAm;t + ZAmj"t (4)
-1

j=1
N i

For simplicity, we denote ZAm;t by AM" and ZAmj"t by AM ;. AM; would therefore
j=L j=1

be:
AM, =AM, + AM; (5)

Put simply, expression (5) indicates that the total variation in the stock price during a
period can be calculated as the sum of the entire positive and all the negative variations
produced between the beginning and the end of that period. For example, the net
variation in the stock price during a year can be calculated as the sum of all the positive
and negative monthly (or weekly, or daily...) variations which have occurred in that

year.
3.2. The influence of good and bad news on accounting net income

In this theoretical model, we assume that the accounting net income does not reflect the
economic gains and losses with the same timeliness as the market value. The reason is
that the accounting gains or losses are not recorded unless they meet the accounting
recognition criteria, based on requirements of verifiability, objectivity and conservatism.
Some economic gains/losses can meet these accounting requirements in the same period
that they are generated, and, consequently, they will affect the market and the book
value of equity in that same period (for example, an unexpected increase in sales in the
current period that is not expected to affect the sales of the future periods). Some other
economic gains or losses, however, can fulfil those requirements only partially. In this
case, the market value of equity will be affected by the total amount of the gain/loss, but
the accounting net income will incorporate just the portion of that economic gain/loss
that meet the recognition criteria. The remainder of that economic gain/loss will be
recognized in future periods, as it fulfils the accounting requirements (an example could
be an unexpected increase in sales in the current period that is expected to affect also the

sales of the future periods. In this case, the present value of all the expected variations in
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the cash flows will be incorporated into the stock prices, but only the increase in the
sales of the current period will be recognized as net income in this period. The rest of
the value, created by the expectations of future sale increases, will be recorded in the
future, as such increases are realized).

Finally, we can also consider other economic gains/losses that, despite the fact that they
can affect the market value in the current period, do not meet the requirements to be
included in the accounting income of this period. These economic gains/losses, though,
will be recorded as gains/losses in the future, when they meet the required conditions
(for example, the potential capital gains in fixed assets that are valued in accounting at
their purchase cost will be recognized in the market value of equity, but those potential
capital gains will not be recognized in accounting until the asset is sold).

Given that under accounting conservatism losses are timelier than gains (Basu, 1997)
we incorporate this possibility by differentiating between economic gains and losses.

Accounting net income is hence expressed as follows:
n n

ANl =a + > Bl -Am +>° B -Am;, (6)
j=1 j=1

Where ANI; represents the accounting net income of period t. £7j and £ indicate the
portion of the economic gain Am™j; or the economic loss Am’j, respectively, that meet
the requirements to be registered as an accounting gain or loss in the period t. We

assume that #%j; and 5 are stationary and symmetric random variables with means

B and B, respectively. We also assume that they are not correlated over time and

that they are independent from the amount of the economic gain or loss (Am+j,t or Am’
ii0):

Finally, a; is the portion of the accounting net income that is independent of the
economic gains or losses of the same period t. We will discuss later the composition of
this ax.

According to the former theoretical framework, the value of #%j; and 8 ranges from 0
to 1, both inclusive. Thus, if the effect of the unexpected event meets the accounting
requirements to be fully incorporated into the accounting net income of the current
period, the value of the beta parameter will be equal to 1, and the variation of the market

and the book values of equity produced by the economic event will coincide. When only
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a portion of the variation of the market value of equity meets the accounting
requirements to be recorded in the current year, the beta coefficient indicate the
proportion of the total change in the market value that is recorded, this proportion being
between zero and one. In this case, the variation that the economic event has produced
in the market value of equity will be higher than the variation produced in the book
value of equity. Finally, if the economic effect of the unexpected event does not meet
the accounting criteria to be recognized as a gain or a loss in the current period, the
value of the parameter beta will be equal to zero. In this case, we obtain that the
economic event produces a variation in the stock market of equity but no variation in

the book value of equity.
4. AN EVALUATION OF BASU MODEL ESTIMATES

In this section, we evaluate if Basu’s model correctly captures the relation between
accounting net income and market returns described in the theoretical framework,
demonstrating that, under normal conditions, the estimated parameters are inconsistent
estimations of the relationships between accounting net income and positive and

negative variations in market value.

i
In order to facilitate this evaluation, we add and subtract z B;,-Am; in equation (6)
j=1

obtaining that:
N Nt 1"

ANI =+ B -AmT + > Bo-Amy £ B Ay, =
j=1 =1 j=1

:at""ZﬂjJr,t 'Amj,t+2(ﬂj_,t _ﬂ;t)'Amj_,t (7)
=1 j=1

Consequently, according to the theoretical framework, the average contemporaneous

relationship between earnings and good news is captured by the expectation of A/, (that
is, 7 ); the average contemporaneous relationship between earnings and bad news is

the expectation of f;, (E); and the difference between ,B_; and ,B_; indicates the

existence of a difference in the timely accounting recognition of gains and losses.



Next we evaluate if the Basu model rightly captures the contemporaneous relation
between market value variations and accounting earnings. For doing so, Basu’s
coefficient Sy should be an unbiased estimator of ", that is, the contemporaneous

relationship between accounting net income and the effect of good news on market

value; similarly, the coefficient ; should be an unbiased estimator of = — ", that is,

the difference in the timely recognition of gains and losses. Next, we analyze if the
Ordinary Least Squares (OLS) estimations of the Basu model coefficients are unbiased
estimators of those parameters of our theoretical model.

4.1. Basu’s estimates of the influence of good news on accounting net income.

In this section, we present the demonstration of our first proposition.

Proposition 1: In presence of accounting conservatism, the Basu model overestimates
the influence of good news on accounting earnings, except if, and only if, there is no

bad news in the periods with positive market returns.

Let ,30 denote the Ordinary Least Squares (OLS) estimation of S, from equation (1). The

value of this ﬁo converges in probability in:

. Cov(ANI,AM,|AM, >0)

lim g, = 8
plim Var (AM,|AM, >0) ®)
In Appendix A, we demonstrate that, under the assumptions of the former theoretical
framework, the value of expression (8) is the following:

. — — — Cov(AM;,AM [AM, >0)
plim /4, = 5" +(5 =57 ©)

Var (AM,|AM, > 0)

Indicating that ﬁ’o is a biased estimator of /? except if one of the two following

conditions is met;:



Condition 1: F = E . In this case, there is no differentiation in the timely recognition

of good and bad news. Therefore, there is no accounting conservatism.
Condition 2: Cov(AM;,AMt‘AMt > O) =0. As is demonstrated in the Appendix A, this

condition will be met if, and only if, there is no bad news in the periods of positive
values of market returns.

We consider these conditions too restrictive. On the one hand, conservatism is a
common principle in accounting, what implies that it is reasonable to expect that the
financial statements of the companies will be conservative, and neither neutral nor

aggressive. Consequently, we consider that condition 1 is not a realistic condition, it
being more appropriate to expect that F > E .

Condition 2, on the other hand, implies that there will be no bad news in those periods
for which the market return is positive. In other words, this condition requires that, if
the stock price has risen during a given period (a month, a trimester, a year...), all the
variations in the price during that period must be positive. We also consider this
situation unlikely, the existence of both good and bad news in the same period being
more likely. In this case, as it is demonstrated in Appendix A, the value of

Cov(AMt‘,AMt‘AMt > 0) is positive.

Consequently, if none of the two former conditions are met, the value of the parameter
Bo will be a biased estimator of E , with the bias being higher than zero. That is to say,
in normal conditions, the Basu model overestimates the reaction of accounting net

income to good news (ﬁo > E)

4.2. Basu’s estimates of the differential influence of bad news on accounting net
income.

Our second proposition is the following:

Proposition 2: In presence of accounting conservatism, the Basu model underestimates
the influence of bad news on accounting earnings, except if, and only if, there is no bad
news in the periods with positive market returns and no good news in the periods with

negative market returns.

10



Let now ,5’1 represent the Ordinary Least Squares (OLS) estimation of the parameter 5,
from equation(1). The value of ﬁl converges in probability in:

i ~ Cov(ANI,AM,|R <0) Cov(ANI,AM,|AM, >0) 10)
plim /4= Var(AM [AM, <0)  Var(AM,|AM, >0)

Under the assumptions of the theoretical framework, the former expression is equal to

(see Appendix B for demonstration):

—\ | Cov(>_Am;,AM,|AM, <0)  Cov(D"Am;,AM,|AM, >0)

p'imﬁlz(ﬂ__ﬁ)' Var (AM,[AM, <0) Var (AM,[AM, >0) -

Consequently, ,@1 will be an unbiased estimator of (,B_ — [)7) only if at least one of the

following two conditions is met:

Condition 1: (; - E) =0, that is to say, if there is no differentiation in the timely

recognition of good and bad news and, therefore, no accounting conservatism.
Condition 2: If the expression in brackets in equation (11) is equal to one. However, as
demonstrated in Appendix B, this will happen only if the two following conditions are
met:

Condition 2.1: if in a given period the stock price rise, all the changes in the stock price
of that period must be positive.

Condition 2.2: if in a given period the stock price fall, all the changes in the stock price
of that period must be negative.

Again, we consider unlikely the inexistence of bad (good) news in the periods of
positive (negative) market returns. In the case that both good and bad news occur in the
same period, as is demonstrated in Appendix B, the value of

Cov(D" Am,AM,|AM, <0) Cov( Am,AM |AM, >0)
Var(AM [AM, <0)  Var(AM|AM, >0)

is lower than one,

underestimating the difference in the timely recognition of gains and losses.

5. AN ALTERNATIVE ECONOMETRIC MODEL
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As we have demonstrated in section 4, except under very restrictive conditions, the
Basu model produces biased estimations of the relation between market returns and
accounting net income because of the aggregation effect. In this section, we propose an
alternative empirical model that presents the following advantages over the Basu model:
(1) it overcomes the aggregation effect suffered by the Basu model; (2) it can be applied
to a wider set of firms in a time-series setting to estimate firm-specific measures of
conservatism; and (3), we also analyze the formation of the constant of the model to

obtain a firm-specific measure of unconditional conservatism.

We start our model from equation (6). Since B; and g, are assumed symmetric
random variables, we can express them as follows:
+ ot +
ﬂj =p +U;
B =B +v)

Where v} and v; are the deviations from the expectation of ;" and S, respectively.

(12)

The mean of these two variables is zero and they are independent from the other random

variables, particularly from Amyand Am; . Substituting (12) in (6), we obtain:
ANl =a + > B -Am +> B -Am, =
j=1 j=1

o — | p—
=a, +Z(ﬂ+ +u;t)~Am;t +Z(,B‘ +uj‘yt)~Amj‘yt =
j=1 j=1

(13)
|— [ — N
=g+ B-AMI + D BT-AM + > vf - AMT o)AMY
=1 =1 j=1
- - - n[ -
Finally, if we define & = Zu;t -Am; +v; -Am;, we obtain:
j=L
ANI, =c + B -AM; + B -AM; +& (14)

That is the first version of our empirical model. Since & is a random variable with null

mean and independent of AM," and AM_", the OLS estimation of expression (14) will

produce consistent estimates of E and F

We focus now on the intercept of equation (14). As it has been indicated above, this
parameter captures the accounting gains and losses registered on period t that do not
proceed from the variations of the market value of equity occurred in the same period.

These gains and losses can, then, proceed from three different sources:

12



a) First, they can be gains and losses that affected the market value of equity in
previous periods, but have not met the requirements to be recognized as
accounting gains or losses until the current period. Therefore, these gains and
losses are already incorporated into the market value of equity at the beginning
of the period (M¢.1), but not into the book value of equity at the beginning of the
period (Bt.1). Consequently, the accounting recognition of these gains and losses
contributes to reduce the difference between the market and the book values of
equity.

b) Second, they can be accounting gains and losses that are unrelated to all the
current and past market value variations. These gains and losses would be, then,
the accounting recognition of potential future economic gains or losses that have
not been incorporated into stock prices. However, under the hypothesis of
market efficiency, the stock prices will incorporate all the expected future gains
and losses. Consequently, these accounting gains or losses would be
overstatements of the potential future gains and losses. Under accounting
conservatism, this overstatement is not possible for gains®, but it is possible for
losses. This accounting overstatement of potential losses has been named in
previous literature as unconditional conservatism. Some examples of these
practices would be the overestimation of accounting depreciation, of bad debts
or the use of the LIFO method for stock valuation (Qiang 2007). Unconditional
conservatism, then, will imply a reduction of the book value of equity (B;) with
no variation in the market value of equity (My).

c) Finally, unconditional conservatism practices produce a downward bias in book
value of equity compared to market value of equity, but this bias will tend to
disappear over time, when the overstated losses are realized. For example, an
overstated depreciation of a fixed asset will produce an understatement of book
value of equity compared to market book of equity, but this understatement will
disappear when the fixed asset is sold and the capital gains are recognized in the
accounting net income. The consequence of this reversion of unconditional
conservatism will be a reduction of the difference between the market and book

values of equity.

® If we exclude the possibility of earnings management.
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In summary, the intercept of the model for a given period t is formed by two
components: (1) the amount of unconditional conservatism recorded in period t; and (2)
the reversion of unconditional conservatism recorded in previous periods and the
recognition of market value variations that are recognized as gains or losses in the
period t. Since both the reversion of unconditional conservatism and the recognition of
market value variations of previous periods contribute to reducing the difference

between market and book values of equity, a; can be computed as:

a, =UC, +6,-(M_,—B_,) (15)
Where ¢; indicates the portion of the difference between M;; and B.; that is

incorporated into ANI; as a consequence of the recognition of past variations of market
value and/or the reversion of past unconditional conservatism; and UC; is the

overstatement of losses recorded between t-1 and t.

Substituting the value of «; in equation (14), we obtain:

ANI, =UC, +6,-(M_, —B_,)+ B -AM; + 8~ -AM; +& (16)
Transforming expression (16) into an empirical model, we obtain the final version of

the alternative model:

ANI =a+b - (M, —B_,)+b,-AM{ +b,-AM; +¢, (17)
Where a is the intercept of the model and captures the level of unconditional

conservatism of the company (UC;); coefficient b; captures the portion of the difference
between the market value and the book value of equity at the beginning of the period, a
consequence of past unregistered gains and losses as well as unconditional conservatism

in previous periods, that is recognized in accounting in the current year (d;); and

coefficients b, and bz represent, respectively, the proportion of market gains and losses

produced between t-1 and t that are recognized as accounting net income in the current

period ( F and /7 respectively).

6. AN EMPIRICAL COMPARISON OF BASU MODEL AND THE
ALTERNATIVE MODEL.

In this section, we use simulated data to analyze the performance of the original Basu
model in comparison to the alternative model. The reason for using simulated data is
that, by doing so, we can compare the results of both models with the true values of the

variables used in the simulation process.
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6.1. Description of simulated data.

To test the former models, we iterate the following process. In each iteration we

produce the simulations of the data of a single firm during 400 periods, composed of 75

market sessions each. Each period is intended to represent a quarter of the economic

year, comprised of 75 stock market sessions each. We denote each period by the sub-

index t and each session of the period t by the sub-index j. For simplicity, we consider

that in each session we obtain a single economic event. That event can be a good news

event (and, therefore, increases the market value of equity) or a bad news event (and,

therefore, decreases the market value of equity).

We set the initial values of market value (Mo) and book value (By) of equity to 100.

Then, we proceed as follows for each session j of each period t:

a)

b)

f)

9)

We generate a random number from a uniform distribution between 0 and 1 to
determine the sign of the event. We denote this number by p; . If p;: exceeds 0.5,
a good news event occurs. Otherwise, a bad news event occurs.

If a good news event occurs (p;>0.5), we generate the impact of that event on
the market value of equity from a normal distribution, with mean +1 and
standard deviation 0.2. We denote this impact by m;".

If a bad news event occurs (p;<0.5), the impact of that event on the market
value of equity is generated from a normal distribution, with mean -1 and
standard deviation 0.2. We denote it by m;; .

We define the variation in the market value of equity occurred on session j of
period t (mj) as m; "+ m;¢.

If a good news event occurs a (p;>0.5), a Bj;" parameter is generated from a
normal distribution with mean 0.3 and standard deviation 0.05. This parameter
indicates the portion of the positive market variation m;," that is recorded on the
accounting net income of period t.

If a bad news event occurs (p;<0.5), we generate a fj; parameter from a normal
distribution with mean 0.7 and standard deviation 0.05. This parameter indicates
the portion of the negative market variation m;," that is recorded on the
accounting net income of period t.

We define the recognition of the market variation of session j of period t in the

accounting net income as g, -m; "+ ;. -m,; -

15



Then, we compute the following data for each period:

i) The total market value variation of each period t is calculated as the sum of the

75
market variations of all the sessions of that period: AM, = ij,t . We also
i=L

generate a dummy variable d; that is equal to 1 if AM; is negative, and zero
otherwise.
i) We compute the accumulated positive market variation of the period as the sum
75
of the positive market variations of the period: AM," = ijft
=1

iii) We calculate the accumulated negative market variation of the period as the sum

75
of the negative market variations of the period: AM,” = Zm;t
j=1

iv) The market value of equity at the end of the period t is calculated as
M, =M, +AM,

v) We generate a parameter J; from a normal distribution of mean 0.5 and standard
deviation 0.05 to indicate the portion of the difference between the market and
the book values of equity at the beginning of the period t that is incorporated
into the accounting net income of t. We also generate a random value from a
normal distribution of mean -5 and standard deviation 1 to simulate the

accounting overstatement of losses (unconditional conservatism). We denote this
number by UC..

vi) We then compute the accounting net income of the period
75
as ANI, =UC, +3,- (M, —B_,)+ > (B, -m; "+ B, -m;")
j=1

vii) The book value of equity of period t is computed as B, =B, ; + ANI,

After generating the former data, we estimate the Ordinary Least Squares estimations of
the following firm-specific regression models:

Model 1. the original Basu model:

ANl =, +,-d, + 5, -AM, + 3, -d, - AM, + &, (18)
Model 2. Alternative model:

ANI, =a,+a,-(M_, —B_,)+by-AM{ +b - AM{ +¢, (19)

We iterate the described process 5.000 times, representing 5.000 different companies.
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Then, we compute the means of the estimations of the parameters of equations (18) and
(19) obtained from the 5.000 iterations, in order to test if they are statistically different
from their theoretical values.

Thus, regarding Basu’s original model, parameter £ is intended to capture the relation
between the positive variations in market value and the accounting net income. In our
simulated data, this relation is normally distributed, with a mean of 0.3. Therefore, £
must not be significantly different from 0.3 to be an unbiased estimator of the relation
between positive variations in market value and accounting net income. On the other
hand, parameter S tries to capture the difference between the influence of the negative
market variations and the influence of the positive market variations on accounting net
income. In our simulated data, the relation between negative market variations and
accounting income is normally distributed with a mean of 0.7. Consequently, the
difference between the relation of negative and positive market variations is normally
distributed with a mean of 0.4 (0.7-0.3). Parameter £;, hence, must not be significantly
different from 0.4 to be an unbiased estimator of the incremental influence of bad news,
compared to good news, on accounting earnings.

Parameters by and b; of the alternative model measure the portion of stock price rises or
reductions, respectively, which occurred during the period t and have not been recorded
in the accounting net income of the same period. In our simulated data, the expected
relation between positive market variations and net income is normally distributed with
mean 0.3, while the expected relation between negative market variations and net
income is also normally distributed with mean 0.7. Parameters by and by, then, must not

be significantly different from 0.3 and 0.7.

6.2. Simulation results.

Table 1 reports the descriptive statistics of the estimations of models (18) and (19).
Parameter S, obtains a mean value of 0.4965, which is significantly higher than the
expected value of 0.3. This result confirms that the Basu model, owing to the
aggregation problem, overstates the relation between positive returns and accounting net
income. On the other hand, the mean value of parameter $; is 0.0040. This value, albeit
positive, is significantly lower than its real value (0.4), confirming that the aggregation
problem leads the Basu model to underestimate this parameter.
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The results for the alternative model parameters are totally different. The mean value of
bo is 0.2987, and the value of the t test (-0.88) does not reject the null hypothesis of this
mean being equal to the real value of the parameter (0.3); regarding by, its value is
0.7013 with a t — value of 0.87, that does not reject the null hypothesis of this mean
being equal to 0.7.

These results confirm that the alternative model is robust against the aggregation effect
observed for the original Basu model, because it captures the relation between market
returns and accounting net income without bias.

Additionally, the alternative model presents a second advantage over the original model:
its better applicability in time-series fashion. As we have pointed before, the time-series
estimation of the Basu model is not feasible for those companies without years of
negative market returns (or without years with positive market returns), and it is likely
to produce noisy estimates of the coefficients when the number of years with negative
returns is too low. The alternative model, however, does not require a minimum number
of years with negative returns, but simply the existence of some sessions with negative
market returns. This weaker requirement makes the alternative model more suitable to
obtain firm-specific measures of conservatism using time-series estimation.

A third advantage of the alternative model is that it analyzes the composition of the
intercept, differentiating between unconditional conservatism and the reversion of the
differences between book and market values of equity.

Regarding the mean of the estimates of unconditional conservatism (parameter ap), it
does not differ significantly from the expected value (t — value of -0.18), showing that
the alternative model also estimates this parameter without bias.

Finally, the mean of the estimates for the parameter of the reversion of the differences
between book and market values (parameter a;) is slightly higher than the expected
value. This bias in the estimation of the parameter a; can be produced by the auto-
regressive nature of the alternative model®, since the OLS estimates of auto-regressive
models are consistent but unbiased, what implies that those estimates are biased in small
samples (Tanizaki 2000)°. Although there are various methods that can be employed for

correcting this bias (see, for example, Kim 2003), we consider it preferable to use the

* In the modified model, ANI, is a function of M, — B4 that, in turn, can be expressed as My, — Byo + My
— ANl ;. Consquently, ANI; is dependent on ANI,; and the model presents an auto-regressive structure.

% The bias disappears when we make the simulation process using a higher number of periods
(specifically 4,000 quarters instead of 400), supporting that the bias is produced by the small number of
periods.
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traditional OLS method to compare results with previous tests in the same research

stream.

6.3. Robustness checks.

To test the robustness of the alternative model, we have repeated the simulation using
different values for the variables that intervene in that process. In Table 2, we present
the means of the estimations of the coefficients of the Basu model and the alternative
model for different values of the parameters ;" and g;. The other variables of the
simulation remained at their initial values.

The results are not qualitatively different from those obtained for the original values of
the simulation: the Basu model overstates the relation between accounting net income
and good news and understates the relation between accounting net income and bad
news, while the alternative model estimates are better estimates of the relation between
accounting and both good and bad news. Regarding the portion of accounting net
income unrelated to contemporaneous market value variation, the estimates of
coefficient ag are not significantly different from their expected value, obtaining
unbiased estimations of unconditional conservatism. However, the estimates of
coefficient a; are usually higher than the expected value, owing to the bias produce by
the size of the sample.

The results reported in this table also support some of our findings about the Basu
model estimates. Thus, we have demonstrated that the bias in the estimation of S, and S,
disappears if the expectation of ;" equals the expectation of g;, , that is to say, when

good and bad news are recognized on the same timely basis. This fact can be observed
in Table 2 when E = ﬁT ® Moreover, we also stated that the size of the bias in the
estimation of 8, depends on the difference between the expectations of 5, and f;".

This fact can also be observed in Table 2: the higher the difference between F and

S, the higher the values of the t — test.

® Although the means of the obtained values for the parameter 4, are not significantly different from its
real value (zero) for all the cases, we have obtained that the means of the obtained values for the
parameter S, are significantly different from its real value in two cases (0.2 and 0.6). This bias, however,
disappears when we increase the number of periods (results are not tabulated but they are available upon
request), so we consider that it is produced by the bias produced by the auto-regressive structure of the
model.
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In Table 3, we report the results of the simulation process for various values of the
probability of good and bad news and the size of the daily market variations. The results
show that the performances of the two models are robust to the changes in these
variables: the Basu model overstates S, and understates 1, while the alternative model
produces unbiased estimations of parameters by and b;. Regarding the parameters a; and
ap, the results for the first are mostly biased, owing to the sample size. The estimates for
parameter a are usually unbiased, but we obtain some biased estimations. This bias is
likely to be produced by the sample size too, because it disappears when we increase the
number of periods.

Table 4 presents the results of the simulations for changes in the values of
unconditional conservatism and the & parameter. The results are qualitatively identical
to those obtained in the former tables.

Finally, we also state that the Basu model only produces unbiased estimations of the
relation between market value variation and accounting net income in presence of
accounting conservatism under very restrictive conditions:

1. For Sy, only if the periods with positive market value variation are composed
exclusively of positive daily market variations (that is to say, there is no
negative daily market value variation in those periods with total positive
variations in market value).

2. For py, only if the periods with positive variations in market value are composed
exclusively of positive daily market variations, and the periods with negative
variations in market value are composed exclusively of negative daily market
variations (that is to say, no negative daily market value variation in the periods
with increases in market value of equity and no positive daily market value
variation in the periods with decreases in market value of equity).

We empirically test these conditions by studying the estimates of the Basu and
alternative models in three particular situations:

In the first situation, the periods with positive (negative) variations in market value are
composed only of positive (negative) daily market value variations. To obtain this case,
we simulate a uniform random variable between 0 and 1 per period; if the value of this
variable is equal to or higher than 0.5, all the daily market variations of the period are

simulated from a normal distribution with mean 1 and standard deviation 0.2; if the
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value of the variable is lower than 0.5, all the daily market variations of the period are
simulated from a normal distribution with mean -1 and standard deviation 0.2.

In the second situation, the periods with positive market returns are composed
exclusively of positive daily market value variations, but the periods with negative
market returns are composed of positive and negative daily variations. To obtain this
case, we simulate a uniform random variable between 0 and 1 per period; if the value of
this variable is equal to or higher than 0.5, all the daily market variations of the period
are simulated from a normal distribution with mean 1 and standard deviation 0.2; if the
value of the variable is lower than 0.5, we simulate a second uniform random variable
between 0 and 1 to simulate the probability of obtaining a negative or a positive market
variation in each session of that period. If this second variable is equal to or higher than
0.75, the daily market variation is simulated from a normal distribution with mean -1
and standard deviation 0.2; otherwise, the daily market variation is simulated from a
normal distribution with mean 1 and standard deviation 0.2. As can be observed, the
probability of bad news is higher (0.75) to ensure that the total market variation of the
period is negative.

In the third situation, the periods with positive market returns are composed of both
positive and negative daily variations, but the periods with negative market returns are
composed only of negative daily variations. The procedure is similar to that described in
the second situation, but interchanging the values for good and bad news.

The results of the Basu and the alternative models for these three situations are reported
in Table 5. As stated in the theoretical demonstration, when good and bad news are not
mixed in the same period (first column of Table 5), Basu’s estimates are not
significantly different from their expected values. Besides, the Basu model also estimate
the parameter S, without bias in the second situation (second column of Table 5), that is
to say, when the periods with positive market returns are composed only of positive
daily returns. However, the estimate of $; is significantly biased, because good and bad
news are mixed in the periods with negative market returns. Finally, both £, and 1
estimates are biased when the periods with positive market returns are composed of
positive and negative daily market value variations.

In summary, the results of all these robustness tests confirm the conclusions of the

theoretical analysis of the properties of the Basu model: in the presence of accounting
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conservatism, the Basu model produces biased estimations, except when positive and

negative daily market value variations are not mixed in the same accounting period.

7. CONCLUSIONS.

Since Basu (Basu 1997) proposed that accounting conservatism can be captured through
the contemporaneous relationship between accounting net income and market returns,
this has become the most widely employed method to measure accounting
conservatism. However, the Basu model presents two important drawbacks: (1) it is
difficult to obtain firm-specific measures of accounting conservatism because in
practice there are few companies with a sufficient number of years with negative returns
for the time-series estimation of the model; and (2) it produces inconsistent estimations
of the relations between accounting net income and market returns (except under very
restrictive situations) because of the aggregation effect.

In this paper we present an intuitive theoretical framework that relates market value
variations with accounting net income, and study the performance of the Basu model
under the conditions of our framework. We demonstrate theoretically that the Basu
model overstates the relation between earnings and positive market returns and
understates the relation between earnings and negative market returns, except if one of
the two following conditions is accomplished: (1) absence of accounting conservatism;
and (2) all the daily variations of the market value of a given period are of the same sign
(that is to say, only positive or only negative daily market variations in a given period).
Since these conditions are very unlikely in practice, we conclude that the Basu model is
very likely to lead to biased conclusions about accounting conservatism. Consequently,
the results of previous papers that have relied on this model should be considered with
caution, particularly those that have not found evidence of conditional conservatism,
because, as we have demonstrated, the Basu model underestimates conditional
conservatism.

In this paper we propose an alternative model that overcomes the former two problems
of the Basu model. First, it is easier to implement in a time-series fashion, because it
does not require that the firms present both positive and negative market returns for the
time series, but simply that the firms present positive and negative intra-period market
returns. And, second, it is robust to the aggregation effect and produces unbiased
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estimations of the relationship between accounting net income and both positive and
negative market returns, as we demonstrate with simulated data.

Additionally, we complement our model with an analysis of the portion of the net
income that is unrelated to the contemporaneous market returns, dividing it into two
components: the first component is the accounting overstatement of losses, also known
as unconditional conservatism, and the second component is the reversion of the
differences between the market and the book values of equity which occurred in the
period. Therefore, the proposed model can produce firm-specific measures of both
unconditional and conditional accounting conservatism.

The advantages of the model proposed in this paper are clear both theoretically and for
simulated data. However, the next step is to test if the alternative model performs
adequately with actual data. In this sense, a potential problem of the model is its auto-
regressive structure. Given that actual time-series of data can be much shorter than those
we have employed in our simulations, the OLS estimation of the model can suffer from
much larger biases produced by the size of the sample, and the application of alternative
methods to correct this bias may be necessary.

Finally, despite the fact that the proposed model solves two important problems of the
Basu model, some authors have pointed to other weaknesses of the Basu model that are
shared by the alternative model, such as the simultaneity problem of the relationship
between earnings and stock returns (Dietrich, Muller et al. 2007), the reliance on market
efficiency, or the effect of the nature of the economic events on the estimates of the
model (Givoly, Hayn et al. 2007). Therefore, although the proposed model is preferable
to the Basu model, its results must be considered in relation to the former limitations.
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Appendix A. f, is a biased estimator of 8*

In this appendix, we demonstrate that ﬁo is a biased estimator of g*, except if very
restrictive conditions are met.

The probability limit of /3, can be obtained as:

. Cov(ANI,,AM,|AM, >0)

lim 3, = 20
Pim /4 Var (AM,|AM, > 0) 20)

We start by calculating the value of the numerator, that is, the covariance between
accounting net income and market returns, on the condition that the market return is not
negative. To obtain the value of this covariance, we substitute ANI; for its value

according to equation (6):

Cov(ANI,,AM,|AM, >0) = Cov[at +Zﬁ;t A, +Z(ﬂ;t ~B;,)-Am; , AM,
J ]

AMt20J=

AM,

it

= Cov(a,, AM,|AM, 20)+Cov(2ﬂ;[ - Am
i

a

AM, > 0J+ (21)

b

+00v£2(ﬂjyt —ﬁ;t)-Amjjt,AI\/lt

i

AN, ZOJ

¢
Expression a is the covariance between a; and the variation of market value in period t.
Given that o is the part of the accounting net income that is unrelated to the economic
gains and losses of the same period, this covariance is equal to zero.

Next, we calculate the value of expression b. Because it is the covariance of a sum of
random variables with another random variable, we express it as the sum of the
covariances between the addends. Further, by applying the definition of covariance, we

can rewrite the expression as:

Cov(Zﬁ'Jﬁt -Am, , AM,
j

AM, zo]:Zcov(ﬂ;t .Am; ,AM,|AM, >0)=
) (22)
:Z[E(ﬂ;t .Am; - AM,|AM, > 0)~E (5, -Am, |AM, > 0)- E (AM,[AM, > o)}:
J

Where E(.) represents the expectation operator. Given that 7j; is independent from Am;;

for all j,t (and, therefore, it is also independent of 424;), and the expectation of 5*j; is

S, the covariance can be expressed as:
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= ZHZ E(Am;,-AM,)- 4" -E(Am,,): E(Al\/lt)]m\/lt > o} - (23)

Taking out B* as a common factor, we obtain:

=" | E(Am;,-AM,|AM, > 0)~E (Am; [AM, > 0)-E (AM,|AM, > 0) |=
i

=B+ 3 Cov(Am;,,AM |AM, >0) = E-COV(ZAm“,AMt
i i

AM, > o] - (24)

= 3" -Cov(AM,,AM,|AM, >0) = A" -Var (AM,|AM, > 0)

Next, we calculate the value of expression c in equation (21). Following the same steps

used to estimate the expression b, we can obtain that the value of ¢ can be rewritten as:

AM, > o} (25)

COV[Z(ﬂj_,t _ﬁ;t)'Amj_,t!AMt AM, 2 OJ =(E_E)'COV[ZAm;‘t,AMt

i
Substituting the obtained values of a, b and c in equation (20), we obtain that
,5’0 converges in probability to:

C

b

0+ A" -Var (AM,|AM, zo)+(p7—p7)-cov[zAmjjt,AMt AM, zo}
- A_ J —
plim £, = Var (AM|AM, > 0) ]
(26)
Cov{ZAm“,AMt AM, > oj
R
=7 -) Var (AM,[AM, > 0)

bias
Consequently, the OLS estimation of the parameter ,50 will be a biased estimation of
the real average influence of good news on earnings, unless the second addend of
expression (26) is equal to zero. For this bias to be equal to zero, at least one of the two
following conditions should be met:
Condition 1: F = E In this case, there will be no differentiation in the recognition of
good and bad news and, consequently, there would be no evidence of accounting

conservatism.

Condition 2: Cov[ZAm;t,AMt AM, > O] =0. Next, we study the required conditions
j

for this covariance to be equal to zero.
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If we substitute 4M; for its value according to equation (4), we can rewrite the

covariance as:

Cov(ZAm;t,AMt AM, > OJ =0 COV{ZAmj_,t’ZAmj_,t +ZAmj+,t AM, > 0] —0< (27)
J J J J

Separating the covariance into the sum of two covariances, we obtain:

=S Cov[ZAmj't > AM; [AM, > OJ +Cov£z AM; D AME | AM, > OJ =0
i j j j
(28)
@Var(ZAm“ AM, > 0]+ Cov(z Am; > AMT | AM, > O] =0
i i i

The value of the last covariance in expression (28) can be calculated as:
Cov(ZAm;t,ZAm;t AM, > OJ =

‘ : (29)
= Z:Cov(Amift ,Am; | AM, > 0)+ ZCov(Ami”t,Am;t AM, > O)

i=j i]

Given that 4m;; is serially uncorrelated, Cov(Ami"t,Amj*,t AM, > O) will be null for
every i#. Therefore, the value of the covariance is:
CovLZ Am, DS Am | AM, > 0] = ZCOV(Amjjt ,Am’ | AM, > O) =

‘ J J (30)
= Z[E (Am;, -Am? | AM, > 0)~ E (Am; |AM, > 0)-E(Am] [AM, > 0)}

i

According to their definitions, Am;, is equal to zero when Am;  is different from zero,
and Amj, is equal to zero if Am;, is different from zero. Therefore, the product of
Am; . and Amj, is equal to zero for any value of j. The expectation of this product is,
hence, also equal to zero and the value of the covariance remains as follows:
(bv[Z A, Ame | AM, > 0} = —Z[E (am; [aM, =0)-E (am; |AMm, > o)} (31)

i i i
Substituting (31) in (28), we obtain that:
COV[ZAmj"t,AMt AM, > oJ =0

’ (32)

AM, >0) |=0

@Var(ZAm“
j

AM, > OJ—Z[E(AmM‘AMt >0)-E(Am;,

]
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We can deduce that equation (32) will be verified if, and only if, the two addends are
equal to zero, because these two addends are non-negative numbers: On the one hand,
the first addend is a variance and, thereby, a non-negative number by definition. On the
other hand, the second addend is also a non-negative number, because:

a) The expectation of Am;, is equal or lower than zero for every j, since, by
definition, Am;, takes values that are equal to or lower than zero

b) The expectation of Am;, is positive or zero for every j because, by definition, it
takes values that are equal to or higher than zero.

c) Therefore, E(Amj.ft‘AMt 20)-E(Am;t

AM, >0)<0

d) And, finally, —Zj:[E (Am;[AM, >0)-E(am; [AM, > o)] >0

Consequently, since the covariance is equal to the sum of two non-negative numbers, it

will be equal to zero if, and only if, the two non-negative numbers are equal to zero:

Var {ZAm;t
i
AMtZO]:OQ A (33)

Z[E(Amh\AMt >0)- E(am;,|AM, > o)} =0

i

AMt20J=O

Cov[ZAm“,AMt
]

Focusing on the condition of the variance equal to zero, we can deduce that:
Var [ZAmj"t
i

Because Am;, is serially uncorrelated. The conclusion is that the variance of Am;, is

AM, zoJ:O@Vaw(Amjjt\Al\/lt >0)=0 Vj (34)

null, that is to say, Am; must be constant for every j. Besides, since Am, is assumed

to be stationary, Am;, will also be stationary, implying that:

Am; |AM, >0=Am; |AM, >0 Vi, j (35)
Finally, for 4M; being higher or equal to zero, at least one value of Am, , must be non-
negative, implying that, for that value of j, Am;, will be equal to zero. We can conclude

then that Am;, must be equal to zero for every j:
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AM; |AM, 20 = Am; |AM, >0 Vi, j
5 ' = Am; |AM, >0 V] (36)
3/ Amj,|AM, >0

i

In conclusion, the expression Cov(ZAm. AM,
i

AM, ZOJ:O will be verified, and

therefore, Basu’s parameter ﬁo will be an unbiased estimator of the relation between

good news and accounting income, only if there is no bad news in the periods with
positive returns.

If there is at least one bad news in that period, we will obtain that
Var(z Am;,
i

will be higher than zero. The consequence will be that, in presence of accounting

Ny

AM, > OJ is not equal to zero and, hence, Cov(ZAm. AM,
j

A, Zo}

conservatism (and, thereby, E > E ), Basu’s model will overstate the relation between

good news and accounting net income, because ,80 will be higher than E
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Appendix B. ,5’1 is a biased estimator of ; - E

The following expression shows the probability limit of ﬁl:

- Cov(ANI,AM,|AM, <0) Cov(ANI,AM,|AM, >0)

plim 4= Var (AM,[AM, <0) Var (AM,[AM, >0) (37)
In Appendix A, we have demonstrated that:
— ., Cov(AM;,AM,|AM, >0
CO\\//(ANIt,AMt|AMt20):ﬁ++<ﬁ+_ﬁ). ov( CVAM, | AM, ) 38)
ar (AM,|AM, >0) Var (AM,|AM, >0)
Analogously, it can be also demonstrated that:
— — —, Cov(AM,;,AM,|AM, <0
CO\\//(ANII,AMJAMt<O):ﬂ++(ﬂ+_ﬂ). ov(AM, ,AM,|AM, <0) 29
ar(AM,|AM, <0) Var (AM,|AM, <0)
Consequently, the probability limit of ﬁl can be obtained as:
plim j, =
— — —, Cov(AM;,AM|AM, <0) — . Cov(AM,AM,|AM,>0)
=0 p) Var (AM,[aM, <0) ” -5 Var(AM]AM, >0)
— —, | Cov(AM;,AM|AM, <0) Cov(AM,,AM |AM, >0)
_(ﬂ ~F ) Var(AM [AM, <0)  Var(AM,[aM, >0)
(40)

A, will be an unbiased estimator of (E - E) , if one of the two following conditions is

met:

Condition 1. (; —E):O. In this case, we will obtain that 4, will also be equal to

zero. However, this situation will occur only if gains and losses are equally timely

recognized, that is to say, if there is no accounting conservatism.

Condition 2. If (,[7 —ﬂT) is not equal to 0, 3, still can be an unbiased estimator if the

expression in brackets in expression (40) is equal to one. We will study now when that

expression can be exactly equal to one.
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Cov(AM, ,AM |AM, >0)
Var (AM,|AM, > 0)

In Appendix A, we demonstrate that IS @ non-negative

number (see equation (33)). Following an analogous process, it can be demonstrated
Cov(AM,,AM |AM, <0)

that
Var (AM,|AM, <0)

IS a non-negative number too.

Cov(AM;,AM,|AM, <0) Cov(AM_,AM,|AM, >0)

C tly, since both d
OrREATETY, SIEE DO T Nar (aM[AM, <0) " Var(aM,[AM, > 0)

are

non-negative numbers, their difference will be equal to one only if the following

inequality is accomplished:

Cov(AM,AM,|AM, <0)
Var (AM,|AM, <0)

>1 (41)

Next, we analyze the conditions for the verification of the inequality in equation (41). If

we operate, we can obtain the following:

Cov(AM,,AM,|AM, <0)
Var (AM,|AM, <0)

>1 < Cov(AM,,AM [AM, <0)>Var (AM [AM, <0)  (42)

Substituting 4/ by the sum of AM," and AM_", we will have:

Cov(AM, , AM, +AM/

AM, <0)2Var (AM; +AM;

AM, < o) (43)

Dividing the covariance into the sum of covariances and substituting the variance of the

sum by its value:

Cov(AM,,AM, |AM, <0}+Cov(AM_,AM;|AM, <0)>

44
>Var (AM, |AM, <0)+Var (AM,|AM, <0)+2-Cov(AM,,AM; |AM, <0) )
Given that Cov(AM;,AM[‘AMt < O) :Var(AM;‘AMt < 0), we can conclude that:
Cov(AM, , M, AM, <0) >1<> 0> Var (AM,|AM, <0)+Cov(AM,,AM/|AM, <0)  (45)

Var (AM,|AM, <0)
The first addend of expression (45) is a variance and, hence, a non-negative number.
Additionally, the covariance between AM, and AM," is also non-negative (as

demonstrated in Appendix A, equations (30) to (33)). Therefore, the sum of the

variance and the covariance will never be lower than zero, and the inequality can only
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verified if both are equal to zero. Consequently, the covariance between AM,” and 4M;

cannot be higher than one, but it can be strictly equal to 1 if Var(AMt+

AM, < O) and

Cov(AM;,AMt+

AM, < 0) are both equal to zero.

Applying the same reasoning followed in Appendix A, we can conclude that

Var (AMI*

AM, < O) will be equal to zero only if there is no good news in those years

with negative values of 4M;. Otherwise, the value of the variance would be positive and,
Cov(AM,,AM |AM, <0}

will be lower than one.
Var (AM,|AM, <0)

hence,

If Var (AM;

AM, <0) and Cov(AM,,AM;

AM, < O) are equal to zero, there is still
another necessary condition for 4, to be an unbiased estimator of (ﬂ_ - [?) This

Cov(AM,AM,|AM, >0)

condition is that
Var (AM,|AM, >0)

=0. However, as we have discussed in

appendix A, this will only happen if Var(AM(‘ AM, > O), that is to say, if there is no
bad news in those years with positive values of 4. Otherwise, the value of the

Cov(AM_,AM,|AM, >0)
Var (AM,|AM, >0)

variance would be positive and would be strictly higher than

0.

Consequently, in presence of accounting conservatism 3, will be an unbiased estimator
of (/? - E) if, and only if, the following two conditions are met:

Condition 1. There is no good news in those years with negative values of AM.
Condition 2. There is no bad news in those years with positive values of 4M;.

If any of the two following conditions is not met, we will obtain that the value of

Cov(AM,,AM,|AM, <0) Cov(AM,,AM,|AM, 20} |
— will be lower than one,
Var (AM,|AM, <0) Var (AM,|AM, > 0)

indicating that Basu’s model underestimates the differential reaction of accounting net

income to bad news compared to good news.
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Table 1. Descriptive statistics of the estimated values of the parameters of the Basu

model and the alternative model.

The Basu model:

ANl =, +a,-d, + 5,-AM, + S, -d, - AM, + &, (18)
Alternative model:
ANI, =a,+a,-(M_, —B_,)+by-AM{ +b - AM; +¢, (19)
Expected Mean  Std. Dev. Min Max t test Two-tailed One-tailed
value p-value p-value
0o ? -0.0885 0.5789  -2.2002 2.0831 - - -
§ 01 ? -0.0040 0.8201 -3.3153 2.8015 - - -
- % po 03 0.4965 0.0672  0.2407 0.7316 206.91 0.0000 0.0000
FE B 04 0.0040 0.0953 -0.3335 0.3533 -293.72 0.0000 0.0000
o ag -5 -5.0193 7.7181 -32.3216 24.3869 -0.18 0.8599 0.4300
'% g a; 0.5 0.5013 0.0310 0.3933 0.6075 2.90 0.0037 0.0019
g g bo 0.3 0.2987 0.1036  -0.1089 0.6795 -0.88 0.3773 0.1886
< b, 07 0.7013 0.1036  0.3553 1.0997 0.87 0.3831 0.1916

This table reports the descriptive statistics (average, standard deviation, minimum and

maximum) of the estimations of the original Basu model (18) and the alternative model

(19), as well as the value of the t — test of comparison of the mean value of the estimated

parameter with its expected value. The one and two-tailed p-values for this t — test are

also reported.

The variables of the simulation process are the following:

Number of firms: 5,000
Number of periods: 400 quarters.

Number of daily market variations per period: 75.

Probability of positive (negative) daily market variation: 0.5 (0.5)

Absolute value of the daily market variation: normally distributed with mean 1 and

standard deviation 0.2.

Parameter ;¢ normally distributed with mean 0.3 and standard deviation 0.05.

Parameter g : normally distributed with mean 0.7 and standard deviation 0.05.

Parameter J;: normally distributed with mean 0.5 and standard deviation 0.05.

Parameter UC;: normally distributed with mean -5 and standard deviation 1.
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Table 2. Robustness checks (1). Variations in the expected values of j;" and gj; .

B =02 B=04 B =06 B =08

_ s 0.1966 0.2994 0.4012 0.5017
238 7 (-3.40) (-108.47) (-222.94)  (-322.74)
FaE 0.0007 -0.0005 -0.0043 -0.0058

1 (0.49) (152.99) (308.86) (453.74)

-4.9914 -4.9687 -5.009 -4.9041

5 =02 3 o (0.09) (0.35) (-0.10) (0.92)
B g 0.5006 0.5006 0.5010 0.5012
E 1 (2.35) (2.05) (2.91) (2.72)

g, 0.199 0.3994 0.6010 0.8002

5 (-0.05) (-0.50) (0.78) (0.16)

<, 0.2006 0.2002 0.1998 0.2001

1 (0.046) (0.13) (-0.14) (0.06)

_ 5 0.2963 0.3990 0.5010 0.6011
2zg (98.88) (-1.14) (-124.72)  (-257.88)
Faog 5 0.0012 0.0003 -0.0035 -0.0030

1 (-144.86) (0.25) (173.29) (362.44)

-4.9384 -5.1643 -5.1006 -5.0443

F _o4 Go (0.63) (-1.85) (-1.18) (-0.47)
=Y g 0.5011 0.5007 0.5012 0.5020
E 1 (3.38) (2.14) (3.00) (4.30)

g 4 0.1983 0.4020 0.6015 0.8017

g 0 (-1.30) (1.62) (1.25) (1.35)

= 0.4012 0.3982 0.3984 0.3984

<

by (0.91) (-1.53) (-1.27) (-1.25)

— 5 0.3963 0.4973 0.5978 0.7005
2zg (197.82) (115.48) (-2.97) (-142.27)

Fa g 5 0.0034 0.0027 0.0011 -0.0013

! (-286.55) (-161.96) (1.02) (200.02)

-5.1276 -5.0757 -5.0104 -5.0533

F _og Go (-1.16) (-0.79) (-0.12) (-0.60)
= E 0.5012 0.5016 0.5014 0.5033
g 1 (3.05) (3.85) (3.08) (6.24)

g b 0.2003 0.4000 0.5994 0.8014

5 0 (0.18) (0.01) (-0.46) (1.12)

=S 0.5997 0.6002 0.6000 0.5992

(-0.18) (0.14) (-0.03) (-0.63)

— 3 0.4942 0.5963 0.6986 0.7998

2gg (280.26) (216.89) (128.76) (-0.28)

Fa g 5 0.0065 0.0049 0.0009 -0.0008

! (-396.99) (-314.23) (-184.50) (-0.79)

-5.1000 -5.2488 -5.1631 -5.0583

5 —08 g Go (-0.80) (-2.27) (-1.66) (-0.65)
: g 0.5021 0.5017 0.5021 0.5028

E 1 (4.33) (3.16) (3.81) (4.57)

=R 0.1990 0.4017 0.6007 0.8001

= 0 (-0.62) (1.14) (0.56) (0.06)

= 0.8013 0.7991 0.7992 0.8001

<
by (0.78) (-0.60) (-0.58) (0.05)

This table reports the mean of the estimations of Basu original model (although only for

parameters g, and ;) and the alternative model, as well as the value of the t — test (in
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parentheses) of the comparison between the mean value of the estimated parameter and
its expected value. Significant values at the 5% level are presented in bold-face.

The variables of the simulation process are the following:

Number of firms: 5,000

Number of periods: 400 quarters.

Number of daily market variations per period: 75.

Probability of positive (negative) daily market variation: 0.5 (0.5)

Absolute value of the daily market variation: normally distributed with mean 1 and
standard deviation 0.2,

Parameter ;": normally distributed with mean equal to that reported in the first row
and standard deviation equal to 0.05.

Parameter g+ : normally distributed with mean equal to that reported in the first column
and standard deviation equal to 0.05.

Parameter J;: normally distributed with mean 0.5 and standard deviation 0.05.

Parameter UC;: normally distributed with mean -5 and standard deviation 1.

34



Table 3. Robustness checks (2). Variations in the probabilities of occurrence and
the size of good and bad news.

03 0.4 05 0.6 0.7

_ 0.4955 0.4946 0.4966 0.4965 0.4950
2373 Po (24.66) (33.10) (207.88) (388.39) (356.87)
Fa g 0.0071 0.0065 0.0054 0.0049 -0.0100
P (-49.51) (-66.77) (-303.00) (-53.56) (-12.77)

- o -5.039 -4.9958 -5.1751 -5.036 -5.3469
3 (-0.41) (0.04) (-1.59) (-0.29) (-2.37)

! g ’ 0.5012 0.5016 0.5012 0.5015 0.5017
@ 1 (2.70) (3.76) (2.68) (3.12) (3.16)

E b 0.3003 0.2987 0.3013 0.2986 0.3013

= 0 (0.20) (-0.99) (0.85) (-0.85) (0.67)

- b 0.7000 0.7009 0.6994 0.7018 0.6986

1 (-0.04) (0.71) (-0.38) (1.10) (-0.71)

_ 0.4924 0.4878 0.4973 0.4968 0.4945
223 Po (9.28) (32.30) (226.32) (417.14) (380.30)
Fo g 5 0.0100 0.0127 0.0030 -0.0073 0.0399
! (-18.80) (-66.43) (-320.05) (-60.08) (-15.07)

- o -5.002 -5.4622 -5.1403 -4.926 -6.1848
3 (-0.001) (-1.73) (-0.48) (0.21) (-2.91)

3 g 0.5011 0.5016 0.5013 0.5011 0.5020
® a (2.68) (3.88) (3.06) (2.28) (3.87)

E b 0.2996 0.3013 0.2997 0.2980 0.3015

= 0 (-0.31) (1.10) (-0.25) (-1.27) (0.81)

- b 0.7000 0.6986 0.7010 0.7026 0.6971

1 (-0.01) (-1.18) 0.77) (1.63) (-1.54)

_ 0.5302 0.5013 0.4960 0.4969 0.4957
228 Po (11.91) (36.34) (299.29) (416.67) (386.32)
Faog -0.0284 0.0004 0.0043 0.0007 0.0335
P (-22.16) (-71.87) (-327.62) (-60.32) (-14.23)

_ o -5.2051 -5.3225 -5.4993 -6.6743 -5.9266
3 (-0.47) (-0.74) (-1.02) (-2.97) (-1.24)

S g 0.5020 0.5015 0.5012 0.5010 0.5016
® G (4.82) (3.78) (2.85) (2.15) (3.08)

E b 0.2999 0.3007 0.3004 0.3018 0.2997

= 0 (-0.08) (0.60) (0.30) (1.19) (-0.20)

Z b 0.6993 0.7000 0.6995 0.6974 0.7009

1 (-0.58) (0.02) (-0.35) (-1.72) (0.52)

~ 3 0.4951 0.4986 0.4964 0.4946 0.4952
e2zg (386.63) (37.00) (420.92) (385.46) (395.89)
Fa 2 0.0675 0.0026 0.0038 0.0384 -0.0557
P (-8.88) (-73.88) (-60.98) (-12.25) (-6.58)

-6.8045 -5.3385 -6.3776 -8.7415 -7.7749

10 g Go (-1.36) (-0.39) (-1.24) (-2.79) (-2.11)
g 0.5017 0.5017 0.5023 0.5014 0.5010

® a (3.31) (4.23) (5.08) (2.82) (1.96)

E b 0.2995 0.3001 0.2994 0.3016 0.3017

= 0 (-0.31) (0.05) (-0.40) (0.89) (0.97)

Z b 0.7004 0.7004 0.7006 0.6975 0.7000

! (0.22) (0.34) (0.42) (-1.41) (-0.17)

_ 0.4726 0.4936 0.4965 0.4971 0.4953
222 Po (4.92) (34.56) (229.52) (432.04) (395.82)
Faog 0.0297 0.0073 0.0034 -0.0034 0.0487
P (-10.56) (-69.96) (-324.89) (-61.31) (-4.22)
- o -4.0672 -4.5419 -6.4104 -9.4612 -13.9135
3 (0.42) (0.21) (-0.59) (-1.59) (-2.69)
25 e 0.5006 0.5020 0.5017 0.5009 0.5021
2 1 (1.47) (5.16) (3.96) (2.06) (3.96)
£ b 0.2987 0.2992 0.2995 0.3004 0.3018

= 0 (-1.08) (-0.63) (-0.35) (0.30) (1.02)

- b 0.7001 0.7008 0.7006 0.6999 0.6987

1 (0.12) (0.72) (0.44) (-0.05) (-0.72)
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This table reports the mean of the estimations of the original Basu model (although only
for parameters g, and ;) and the alternative model, as well as the value of the t —test (in
parentheses) of the comparison between the mean value of the estimated parameter and
its expected value. Significant values at the 5% level are presented in bold-face.

The variables of the simulation process are the following:

Number of firms: 5,000

Number of periods: 400 quarters.

Number of daily market variations per period: 75.

Probability of positive (negative) daily market variation: indicated in the top row
Absolute value of the daily market variation: normally distributed with mean equal to
the value reported in the first column and standard deviation equal to the mean divided
by 5.

Parameter ;¢": normally distributed with mean equal to 0.3 and standard deviation 0.05.
Parameter S+ : normally distributed with mean equal to 0.7 and standard deviation 0.05.
Parameter d;: normally distributed with mean 0.5 and standard deviation 0.05.
Parameter UC;: normally distributed with mean -5 and standard deviation 1.
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Table 4. Robustness checks (3). Variations in the expected values of UC and 4.

0 5 -10 -25 -100
_ 0.4983 0.4987 0.4984 0.4974 0.4856
2323 Fo (384.66) (357.41) (305.69) (180.71) (49.04)
Faog 0.0036 0.0028 0.0038 0.0061 0.0083
& (-543.40) (-508.00) (-433.94) (-254.74) (-72.17)
_ . -0.0750 -5.0373 -10.0289 -25.3787 -101.0932
0 g 0 (-0.91) (-0.43) (-0.28) (-2.14) (-1.78)
= a 0.0013 0.0014 0.0013 0.0034 0.0038
o ! (3.43) (3.67) (3.00) (6.07) (5.41)
2 b 0.3006 0.2999 0.3004 0.3040 0.3035
= 0 (0.50) (-0.07) (0.27) (1.69) (0.42)
Z b 0.6993 0.6997 0.7006 0.6980 0.6873
! (-0.59) (-0.24) (0.45) (-0.84) (-1.53)
_ 0.4968 0.4960 0.4961 0.4966 0.4936
2323 Fo (270.31) (233.82) (196.37) (125.19) (38.83)
Faog 0.0030 0.0045 0.0051 0.0027 0.0051
& (-380.56) (-336.74) (-284.72) (-178.17) (-55.49)
_ ” -0.1653 -5.2169 -10.4094 -25.6936 -102.07
0.5 g 0 (-1.72) (-2.00) (-3.11) (-3.21) (-2.78)
' = ’ 0.2511 0.2514 0.2513 0.2530 0.2547
o 1 (2.66) (3.13) (2.68) (4.95) (6.70)
2 b 0.3003 0.3007 0.3018 0.3013 0.2977
s 0 (0.26) (0.48) (1.02) (0.47) (-0.23)
Z b 0.6996 0.7002 0.6985 0.6984 0.7039
! (-0.34) (0.11) (-0.88) (-0.56) (0.40)
_ 0.4984 0.4961 0.4986 0.4974 0.4988
2323 Po (235.83) (211.14) (183.33) (119.78) (38.07)
Faog 0.0021 0.0044 0.0024 0.0040 0.0050
& (-331.23) (-300.90) (-258.26) (-166.02) (-53.56)
_ 0.0388 -5.1359 -10.0283 -25.5147 -101.79
05 g Go (0.40) (-1.23) (-0.21) (-2.32) (-2.45)
' e ” 0.5010 0.5025 0.5019 0.5027 0.5040
v ! (2.48) (5.59) (3.86) (4.53) (5.66)
2 b 0.2983 0.3001 0.2979 0.3020 0.2982
= 0 (-1.27) (0.05) (-1.16) (0.68) (-0.18)
Z b 0.7017 0.7003 0.7019 0.7002 0.7002
! (1.31) (0.22) (1.08) (0.05) (0.02)
_ 5 0.4967 0.4970 0.4967 0.4998 0.4951
233 " (196.97) (181.09) (159.73) (107.08) (33.75)
Faog 0.0045 0.0016 0.0038 -0.0011 0.0089
& (-278.07) (-259.18) (-227.78) (-152.38) (-47.81)
_ -0.1220 -5.2868 -10.2931 -25.2248 -100.3446
075 3 Go (-1.27) (-2.60) (-2.24) (-1.03) (-0.47)
' = ” 0.7505 0.7517 0.7522 0.7521 0.7540
o ! (1.28) (3.75) (4.57) (3.49) (5.67)
2 b 0.3012 0.3024 0.3020 0.2995 0.2900
= 0 (0.94) (1.59) (1.14) (-0.18) (-1.01)
Z b 0.6993 0.6971 0.6985 0.6998 0.7101
! (-0.52) (-1.94) (-0.85) (-0.06) (1.03)

This table reports the mean of the estimations of Basu original model (although only for

parameters g, and ;) and the alternative model, as well as the value of the t —test (in

parentheses) of the comparison between the mean value of the estimated parameter and

its expected value. Significant values at the 5% level are presented in bold-face.
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The variables of the simulation process are the following:

Number of firms: 5,000

Number of periods: 400 quarters.

Number of daily market variations per period: 75.

Probability of positive (negative) daily market variation: 0.5 (0.5)

Absolute value of the daily market variation: normally distributed with mean 1 and
standard deviation 0.2,

Parameter B;¢": normally distributed with mean equal to 0.3 and standard deviation 0.05.
Parameter g+ : normally distributed with mean equal to 0.7 and standard deviation 0.05.
Parameter J;: normally distributed with mean equal to the value reported in the first
column and standard deviation equal to the mean divided by 10.

Parameter UC;: normally distributed with mean equal to the value reported in the top

row and standard deviation equal to the mean divided by 5.
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Table 5. Descriptive statistics of the estimated values of the parameters of the Basu
model and the alternative model. Robustness checks (4). Absence of bad news in
periods with positive market value variations and/or absence of good news in
periods with negative market value variations.

Both good and bad

Only good news in news in periods
Only good news in periods with positive with positive
periods with positive returns; both good returns; only bad
returns and only bad and bad news in news in periods
Expected news in periods with periods with with negative
value negative returns negative returns returns
— A 0.3 0.3278 0.2838 0.4779
@ § 3 0 ' (0.31) (-0.23) (11.64)
Faog ) 04 0.3043 0.2311 0.1530
! ' (-0.71) (-2.29) (-3.62)
_ a 50 -5.7297 -4.9535 -5.0574
3 0 ' (-0.69) (0.04) (-0.07)
= ’ 05 0.4994 0.5006 0.5000
< ! ' (-0.98) (0.82) (-0.02)
£ by 0.3 0.3095 0.2993 0.3009
5 ' (0.68) (-0.05) (0.08)
< b, 0.7 0.6902 0.7022 0.6995
(-0.70) (0.15) (-0.05)

This table reports the mean of the estimations of the original Basu model (although only
for parameters g, and ;) and the alternative model, as well as the value of the t —test (in
parentheses) of the comparison between the mean value of the estimated parameter and
its expected value. Significant values at the 5% level are presented in bold-face.

The variables of the simulation process are the following:

Number of firms: 5,000

Number of periods: 400 quarters

Number of daily market variations per period: 75.

Probability of a period with a positive (negative) total market variation: 0.5 (0.5)
Probability of positive (negative) daily market variations in periods with a positive
(negative) total market variation if both positive and negative daily market variations
are allowed: 0.75

Absolute value of the daily market variation: normally distributed with mean 1 and
standard deviation 0.2,

Parameter ;¢": normally distributed with mean equal to 0.3 and standard deviation 0.05.
Parameter g : normally distributed with mean equal to 0.7 and standard deviation 0.05.
Parameter d;: normally distributed with mean equal to the value reported in the first

column and standard deviation equal to the mean divided by 10.
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Parameter UC;: normally distributed with mean equal to the value reported in the top

row and standard deviation equal to the mean divided by 5.
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