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AGGREGATION BIAS IN ESTIMATES OF CONDITIONAL CONSERVATISM: THEORY AND EVIDENCE
Abstract
This paper documents a study about the influence of the aggregation effect on the estimates of models based on the original Basu model – specifically the Ball, Kothari, and Nikolaev model (Ball et al., 2013b). We provide an analytical study of the effect, showing that it can produce two biases: an omitted-variable bias and a truncated-sample bias. Using separate proxies for good and bad news for each company and year, we estimate the empirical sign and magnitude of those biases. Our results show that the estimates of conditional conservatism based on regressions of (unexpected) earnings on (unexpected) returns, as in Ball et al. (2013b), are contaminated by substantial aggregation bias. More specifically, the aggregation effect causes these models to underestimate good-news timeliness and overestimate bad-news timeliness, thereby overestimating differential timeliness. Moreover, when we use proxies that provide better control for the aggregation effect, the differential timeliness coefficient tends to 0, showing that the influence of conditional conservatism on the returns–earnings relationship is at best marginal. 
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AGGREGATION BIAS IN ESTIMATES OF CONDITIONAL 
CONSERVATISM: THEORY AND EVIDENCE
Introduction. 
Although the Basu model (Basu, 1997) has become the prevalent model for testing the existence of conditional conservatism (Ball et al., 2013a; Khan and Watts, 2009; Ryan, 2006), it presents various weaknesses that cast doubt on its reliability (for instance, Dietrich et al., 2007; Givoly et al., 2007). In particular, Patatoukas and Thomas (2011) demonstrate the existence of a scale effect that could bias the estimates of the Basu model. 
Ball, Kothari, and Nikolaev (2013b) (BKN henceforth) argue that the scale effect can be produced by the relationship between expected earnings and expected returns, and they propose a modified version of the Basu model based on the relationship between unexpected earnings and unexpected returns. Patatoukas and Thomas (2013), have analyzed the time-series and cross-sectional estimates of the BKN model variations, however, noting that the variation observed for BKN estimates is too wide compared with the actual variation in conditional conservatism. Given that the BKN estimates are supposed to measure conservatism, and that conservatism is not expected to present such high variation, they conclude that the BKN estimates are not fully free of bias. 
This paper contributes to the literature by showing that the BKN model estimates are highly likely to be biased because of the aggregation effect. This aggregation effect was initially revealed at the empirical level by Givoly et al. (2007), and it affects both the BKN and the original Basu models, because these models use the aggregated market returns of the period rather than separating good news from bad news in the period of consideration. Although Givoly et al. (2007) concluded that the aggregation effect has a dampening effect on the Basu measure of conservatism, our analysis reveals that it has a more complex influence, producing two types of bias in the estimates of the BKN model: 1) an omitted-variable bias, which arises because the BKN model does not control for the influence of good (bad) news on unexpected earnings when estimating the relationship between unexpected earnings and positive (negative) unexpected returns; and 2) a truncated-sample bias, which arises because the timeliness coefficient for good (bad) news in the BKN model is not estimated using the full sample, but only those observations with positive (negative) unexpected returns. 
Using separate proxies of good and bad news, we show that both good- and bad-news timeliness coefficients are higher for the subsample of observations with negative unexpected returns than for the subsample of observations with positive unexpected returns. This asymmetry introduces a significant truncated-sample bias in the Basu and BKN models, leading them to underestimate good-news timeliness and to overestimate bad-news timeliness, thereby overestimating differential timeliness. Additionally, differential timeliness moves closer to 0 when we use empirical proxies that introduce better control for the aggregation bias, showing that the influence of conditional conservatism on the returns–earnings relationship is, at best, marginal.
In structuring the remainder of the paper, we first review the Basu and BKN models. In Section 3, we show analytically how these models are affected by the aggregation effect and describe the two types of biases that arise. In Section 4, we define our empirical proxies for good and bad news and use them to estimate the sign and magnitude of the aggregation biases, using archival data. Finally, we draw our conclusions in Section 5. 
THE differential timeliness coefficient as a measure of conditional conservatism
In his seminal paper, Basu (1997) defines conservatism as the requirement of a higher degree of verification for the accounting recognition of good news than for bad news. According to this definition, earnings would respond, on average, more quickly to bad news than to good news. Basu’s measure of conservatism is then based upon two conditional relationships (Dietrich et al., 2007; Patatoukas and Thomas, 2013):
	
	(1)


where Xit represents accounting earnings, Mit−1 symbolizes the market value of equity at the beginning of the period, and Rit represents stock returns. Basu’s measure of conservatism is the difference between the coefficients b− and b+, commonly addressed as differential timeliness[footnoteRef:1]. To estimate differential timeliness, Basu united the two former conditional models into a single piecewise model: [1:  Although Basu (1997) proposed other measures of conservatism, the differential timeliness is the most widely used in the previous literature. ] 
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in which dit is a dummy variable that takes the value of 1 if Rit is negative and 0 otherwise. Regarding the coefficients, a0 is equal to the coefficient a+ and b0 to the coefficient b+, a1 = a− − a+, and b1 = b− − b+. Basu (1997) and numerous researchers after him have reported a positive value for the asymmetric timeliness coefficient b1, which has been interpreted as bad news being recognized more quickly than good news and, consequently, as evidence of accounting conservatism.
Despite the popularity of the Basu model, various authors have questioned its reliability (Dietrich et al., 2007; Gigler and Hemmler, 2001; Givoly et al., 2007). In particular, Patatoukas and Thomas (2011) argue that stock price is negatively related to both stock-returns variance and deflated accounting earnings. These negative correlations can generate a positive differential timeliness coefficient in the Basu model, even in the absence of conditional conservatism. 
Ball, Kothari, and Nikolaev (2013b) argue that the former scale problem is produced primarily by the cross-sectional relationship between expected returns and expected earnings. They propose a modified version of −the standard Basu model (the BKN model), replacing earnings and returns with unexpected earnings and unexpected returns. The conditional equations of the BKN model can be expressed as
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where UXit is unexpected earnings and URit represents unexpected returns. The piecewise form of the model would be:
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Using this model, BKN show that, although the magnitude of the differential timeliness coefficient is lower than that observed for the standard Basu model, it is still positive and significant, demonstrating the existence of conditional conservatism even after controlling the scale problem.
Patatoukas and Thomas (2013) show, however, that the BKN estimates exhibit too wide a time-series and cross-sectional variation. Furthermore, they also argue that various recent papers (Banker et al., 2013; Beaver and Ryan, 2009; Collins et al., 2012; Hsu et al., 2012) indicate that the observed asymmetry in the recognition of good and bad news can originate from causes other than conservatism. 
the aggregation effect and its influence on bkn estimates
The first work to address the aggregation effect in the Basu model was that of Givoly et al. (2007). They note that the Basu model does not capture the influence of each individual economic event on earnings, but rather depicts the relationship between the aggregation of all the economic events occurring during a period and the accumulated effect of all these events on earnings. Using simulated data, they show that the earnings–returns relationship observed for the aggregated data may be different from the relationship for the individual data. 
In this section, we conduct an in-depth analysis of the influence of the aggregation effect on the estimates of the BKN model. 
The influence of good and bad news on market returns
On the assumption that capital markets are semi-strong efficient, we can expect market prices to reflect all the publicly available information in a timely fashion (Ball et al., 2013a). Consequently, the economic effect of any unexpected event will be instantaneously incorporated into the market value of equity. 
The market value of equity at any given moment t can be represented by the expression
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where Mit is a random variable that symbolizes the market value of equity of firm i at the end of period t, Et−1[.] is the expectation operator at the beginning of period t, nit is the number of economic events that produce an unexpected alteration in the market value of equity between t−1 and t, Δmj,it is the value of that unexpected variation in the market value produced by the event j[footnoteRef:2], and ΔMit is the sum of all those unexpected variations. [2:  We assume that Δmj,it represents stationary and symmetric random variables.] 

We now consider that some of the unexpected events of the period constitute good news (they increase the market value of equity) and the remaining unexpected events are bad news (they decrease the market value of equity). We denote positive (negative) variations in the market value of equity produced by good news (bad news) as Δm+j,it (Δm−j,it). Thus, Δm+j,it (Δm−j,it) will be equal to Δmj,it if Δmj,it is positive (negative) and 0 otherwise. ΔMit can then be expressed as
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being the sum of all the unexpected positive (negative) variations in Mit. By dividing the variation of the market value during the period t by the market value of equity at the beginning of the period and substituting Mit by its value according to (5) and (6), we find that market returns can be calculated as
	
	(7)


where Rit is the market return of period t; is the sum of all positive (negative) unexpected variations in the market value of equity occurring during period t, divided by the market value of equity at the beginning of the period; and is the sum of all those unexpected variations, whether positive or negative. 
The influence of good news and bad news on accounting net income
According to BKN, we differentiate accounting net income into two parts: the expected accounting net income and the unexpected part of net income:
	
	(8)


Given that both  and  are unexpected, their effect on accounting earnings will occur through UXit. In this model, however, we assume that accounting net income does not reflect the unexpected economic gains and losses in as timely a fashion as the market value does. This assumption is based on the fact that accounting gains or losses are not recorded unless they meet the accounting recognition criteria based on requirements of verifiability, objectivity, and conservatism. 
Under accounting conservatism, losses are recorded in a more timely fashion than gains are (Basu, 1997). We incorporate this possibility by differentiating between the recognition of economic gains and losses. We therefore express unexpected accounting net income as
	
	(9)


where β+j,it indicates the portion of the unexpected economic gain Δm+j,it that meets the requirements to be registered as accounting gains during period t; analogously, β−j,it indicates the portion of the unexpected economic loss Δm−j,it that meets the requirements to be registered as accounting losses during the same period. We assume that β+j,it and β−j,it are stationary and symmetric random variables, with means  and , respectively. We also assume that they are independent of the economic gain or loss (Δm+j,it or Δm−j,it)[footnoteRef:3].  [3:  We assume this independence for simplicity (it preserves the linearity of the model) and to maintain comparability with the Basu and BKN models. ] 

To make our model comparable to the BKN model (equation (4)), we divide the two parts of the equation by the market value at the beginning of the period:
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Given that and  are assumed to be symmetric random variables, we can express them as
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where  and  are deviations from the expectation of  and , respectively[footnoteRef:4]. The means of these two variables are equal to 0 and are independent of the other random variables – particularly the variables  and .  [4:  For simplicity, we are considering that and are stationary variables. Ball and Easton (2013) argue, however, that they change over time: As the economic gains or losses occurring at the beginning of the year have an entire year to be recognized in earnings, they are expected to have a higher coefficient than those gains or losses occurring at the end of the year, which will have less time to be recognized in that year. The incorporation of time-varying coefficients would increase the complexity of our model, but it would not affect to the final conclusions.  ] 

Substituting (11) in (10), we obtain
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being , a random variable with a mean of 0 that is independent of  and . 
In this model, captures the average proportion in which the unexpected good news of the period is incorporated into the net income of that period, whereas  measures the same for unexpected bad news. Consequently, the difference between these two parameters measures the timeliness difference between good and bad news: conditional conservatism. 
How does the aggregation effect affect the BKN-model estimates? 
The BKN model captures good-news timeliness with the coefficient b+ of equation (3), bad-news timeliness with the coefficient b− of equation (3), and differential timeliness by the difference between b− and b+. According to our theoretical model, the average contemporaneous relationship between earnings and good news is captured by and between earnings and bad news is ; the difference between  and  indicates the existence of a difference in the timely recognition of gains and losses. For the BKN model to estimate correctly the contemporaneous relationship between news and accounting income, therefore, the coefficient b+ should be an unbiased estimator of , and the coefficient b− should be an unbiased estimator of . 
BKN estimates of the influence of good news on accounting net income. 
Proposition 1: The aggregation effect makes the BKN model produce a biased estimation of the influence of good news on accounting earnings, except under highly restrictive conditions.
To demonstrate this proposition, we rewrite equation (12) by adding and subtracting, obtaining a version that resembles the BKN model:
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Let denote the OLS estimation of b+ from equation (3). The value of this converges in probability in
	
	(14)


where Cov(.) represents the covariance operator and Var(.) represents the variance operator. If we substitute  by its value from equation (13), we obtain
	
	(15)


Consequently, is equal to  plus a bias that we have noted by . This bias arises because the estimation of the good-news timeliness in the BKN model ignores the influence of bad news on earnings for those observations with positive market returns, making it an omitted-variable bias. For to be an unbiased estimator of ,  should be exactly equal to 0 – which will happen only if one of two conditions is met:
Condition 1: , which implies that there would be no differentiation in the timely recognition of good and bad news and therefore no accounting conservatism. Therefore, the BKN model would not be affected by this bias in the absence of conservatism.
Condition 2: . This condition implies that positive market returns are independent of the bad news of the period.
That the omitted-variable bias  is equal to 0 is a necessary condition for concluding that is an unbiased estimator of the conditional relationship between good news and accounting income, given that unexpected returns are positive . But it is not a sufficient condition to conclude that  is an unbiased estimator of the unconditional relationship , unless the conditional and the unconditional relationships are equal [footnoteRef:5]. If they are different , would be affected by a second bias, which would be equal to the difference between the conditional and the unconditional coefficients. In summary: [5:  This would happen if the good-news timeliness conditioned on positive unexpected returns is equal to the good-news timeliness conditioned on negative unexpected returns ] 
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The bias denoted by is a truncated-sample bias, because is estimated using only those observations with positive unexpected returns – not observations with negative unexpected returns. Dietrich et al. (2007) also indicated that the Basu model could suffer from a truncated-sample bias that arises from sampling on an endogenous variable (market returns). Our justification for the truncated-sample bias is different: The cause of the possible truncated-sample bias is the existence of different timeliness coefficients for the subsamples of positive and negative unexpected returns. 
An implicit assumption in the BKN model, therefore, is that the unconditional contemporaneous relationship between good news and earnings is equal to the conditional relationship, given that unexpected returns are positive. For this assumption to hold, good-news timeliness must remain unchanged for positive and negative values of unexpected stock returns. Although this assumption may seem reasonable, various researchers have argued that there can be factors other than accounting conservatism that could produce a nonlinear relationship between earnings and returns: the abandonment option (Beaver and Ryan, 2009; Hayn, 1995), earnings management (Watts, 2003), firm’s life cycle (Collins et al., 2014), or sticky costs (Banker et al., 2013), for example. Additionally, Pope and Walker (1999) modeled the relationships among reported earnings, permanent earnings, and returns, and used this model for interpreting the regression coefficients of the Basu model[footnoteRef:6]. According to their model, gains and losses timeliness coefficients are affected by conservatism, but they are also directly related to the cost of capital. The coefficient of the relationship between earnings and good news may therefore vary between the subsamples of positive and negative unexpected returns if there are differences in the cost of capital between those subsamples, even in absence of accounting conservatism. Finally, other papers have documented asymmetries in the return–earnings relationship that are unrelated to conditional conservatism: Hsu et al. (2012) and Collins et al. (2014) have found that a substantial proportion of the differential timeliness coefficient in the Basu model is produced by the relationship between returns and cash flows; Ball and Easton (2013) differentiate between the recognition of expenses due to the matching principle (matched expenses) and the recognition of expenses due to changes in expectations regarding earnings of future periods (expectations element of expenses). They observe an asymmetric relationship between returns and the expectations element of expenses consistent with conditional conservatism, but their results also indicate the existence of asymmetric relationships between returns on the one hand and sales revenue and matched expenses on the other. Given that conditional conservatism does not justify the latter two asymmetric relationships, these results support the idea that the asymmetric returns–earnings relationship is not entirely attributable to conditional conservatism. In summary, all these works point to the existence of a nonlinear returns–earnings relationship in the absence of conditional conservatism, which may produce a non-zero truncated-sample bias in the BKN-model estimates.  [6:  Pope and Walker (1999) define permanent earnings as a term in perpetuity, which, capitalized at the firm’s cost of capital, equals the stock price. Reported earnings are then equal to permanent earnings plus two addends. The first addend incorporates the under-recognition of good news and the over-recognition of bad news of the same period; the second addend incorporates the effect of prior period news on current period earnings. ] 

Finally, there is the possibility that could be an unbiased estimator of if the two biases (the omitted-variable bias and the truncated-sample bias) offset each other. We consider this possibility highly unlikely, however, because of the differing nature of these two biases. 
BKN estimates of the influence of bad news on accounting net income. 
Proposition 2: The BKN model produces a biased estimation of the influence of bad news on accounting earnings, except under highly restrictive conditions.
To demonstrate this proposition, we can follow the same method we employed to demonstrate our first proposition. Thus, we rewrite equation (12) by adding and subtracting 
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The value of the OLS estimation of b−  converges in probability in
	
	(18)


Substituting  by its value from equation (17) and operating, we get
	
	(19)


Therefore, measures the conditional timeliness of bad news , with a bias , generated by the omission of the good news of those observations with negative unexpected returns. As for Proposition 1, this bias could be equal to 0 in the absence of accounting conservatism or if the covariance between good news and unexpected returns for those observations with negative returns is 0. 
Additionally, would be affected by a truncated-sample bias if the conditional timeliness and the unconditional timeliness of bad news differ – if the timeliness of bad news varies between those observations with positive and negative unexpected returns . In summary, we can conclude that
	
	[bookmark: _Ref381292473](20)


BKN estimates of the differential timeliness.
Proposition 3: The BKN model produces a biased estimation of the difference between the influence of bad news and good news on accounting earnings, except under highly restrictive conditions.
The BKN model captures the differential timeliness by the difference . The probability limit of that difference, according to equations (16) and (20), converges to
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For  to be an unbiased estimation of , the four biases should be equal to 0 (the conditions for each bias to be equal to 0 have been described previously) or the sum of the four biases should be exactly equal to 0. Because there is no theoretical reason for expecting the four biases to sum to 0, we conclude that the aggregation effect makes the BKN-model estimate of differential timeliness a biased estimator of the real differential timeliness. The sign and magnitude of the bias is an empirical issue, however, and depends on the sum of the four biases. 
1. EMPIRICAL ESTIMATION OF THE AGGREGATION BIASES
To estimate empirically the sign and magnitude of the aggregation biases in the BKN model, we estimate the following empirical model, based on equation (12),
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where  is the proxy for good news,  the proxy for bad news of the period, α0 is the intercept of the model, coefficient β0 represents the average influence of good news, and β1 the average influence of bad news on the unexpected accounting net income of the same period. β0 and β1 are then the estimates of the model for  and . This model has been estimated using the full sample (unconditional estimates β0 and β1), the subsample of observations with positive unexpected returns (conditional estimates ), and the subsample of observations with negative unexpected returns (conditional estimates ). 
Additionally, the omitted-variable biases ( and ) depend on the ratio of the conditional covariance of unexpected returns with good (bad) news on the variance of unexpected returns, given that unexpected returns are positive (negative). Given that those conditional ratios are equal to the conditional regression coefficients of good (bad) news on unexpected returns, we estimate the following regression model to compute them:
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Using the estimates from expressions (22) and (23), we estimate the empirical values of the biases presented on equation (21) in the following form: 
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Sample and data.
The empirical tests in this paper rely on a sample comprising all the nonfinancial firms listed on Standard and Poor’s Compustat between 1962 and 2009, with non-missing values for the variables net income and book value. Market data were obtained from the Center for Research in Security Prices (CRSP) data file. Those observations with missing data for return variables or with a beginning-of-period price of common share under 1 USD were also removed from the sample. We also dropped the top and bottom 1% of observations for all the continuous variables, in order to eliminate the influence of outliers. The final sample comprises 97,161 observations, corresponding to 8,890 firms. 
Variables. 
The dependent variable is unexpected accounting net income (UXit), computed as net income before extraordinary items (Xit) minus the expected net income before extraordinary items (E[Xit]) and normalized by the market value of equity at the beginning of the period (Mit−1). To compute the expected net income, we have used the average of the three measures proposed by Ball et al. (2013b)[footnoteRef:7]. [7:  Ball et al. (2013b) suggest three approaches to computing the expected net income: the lagged net income, the times-series average of net income, and the expectation from a model estimated at the industry-year level. For the sake of simplicity, we have used a single measure computed as the average of the former three. We have repeated our analysis using each of the three measures of expected net income separately. The results (not tabulated) do not differ qualitatively from those reported.] 

The unexpected-returns variables  were also estimated following Ball et al. (2013b). To calculate [image: ], we computed the composite stock returns (Rit) for each observation over the 12 months ending 3 months after the fiscal year. We then divided the observations for each year among 5x5 portfolios, by sorting the observations on market capitalization and book-to-market ratio. We used the average return of each portfolio as the measure of expected stock returns for the firms of that portfolio and computed unexpected returns as the difference between total returns and expected stock returns[footnoteRef:8].  [8: Various authors have used the market-adjusted stock returns as the returns variable. We have also estimated our models using market-adjusted stock returns, but the results (not tabulated) are qualitatively identical to those reported for the non-adjusted stock returns. ] 

 represent, respectively, the accumulated sum of the good news and bad news of the year. To estimate these variables, we divided the year into intra-year intervals and computed the unexpected cum-dividend stock-price variations for each interval.    was then computed as the sum of all the positive (negative) unexpected stock price variations in a year, divided by the stock price at the beginning of that year. 
The validity of these good- and bad-news proxies will be affected by the length of the intra-year periods used for their computation. On the one hand, one could argue that the shorter the period, the lower the probability of aggregating good and bad news in these intra-year market returns and the more robust the proxies are to aggregation bias The use of periods that are too short presents some disadvantages as well – the possibility that a single event can affect returns for a longer period (price drift), for example, or that the short-period returns can be simple noisy variations, produced by market microstructure effects rather than economic causes. Consequently, the measure of the good and bad news of the period implies a tradeoff between robustness to the aggregation effect (shorter periods increase robustness) and the problems of short-term market-value variations (longer periods reduce these problems). 
In this study, we have estimated using quarterly and , monthly  and , and daily stock returns  and .  is computed as the sum of all the quarterly good (bad) news divided by the stock price at the beginning of the period. To estimate quarterly good (bad) news, we have calculated the difference between each quarterly cum-dividends variation in the stock price and the quarterly expected variation in the stock price, computed as the product of the stock price at the beginning of the year and the expected market return for that company and year, divided by 4. Positive differences are classified as good news and negative differences as bad news. For computing  and , we have followed the same approach, using monthly and daily variations in prices and the monthly and daily expected return[footnoteRef:9].  [9:  We want to highlight the fact that, by calculating our good and bad news proxies using this method, we obtain ] 

Results.
Descriptive statistics.
Table 1 reports the descriptive statistics of the variables in this study. Panel A of Table 1 shows the mean, standard deviation, and percentiles of the variables for the full sample. Panel B reports those statistics for the subsamples of observations with positive values of unexpected returns and Panel C reports them for the negative values. 
For the full sample, consistent with previous research (Ball et al., 2013b; Patatoukas and Thomas, 2011), earnings and unexpected earnings both show a left-skewed distribution, whereas, returns and unexpected returns show a right-skewed distribution. The decomposition of unexpected returns into good news and bad news proxies shows that the right-skewness of unexpected returns is also observed for the good news proxy – but not for the bad news proxy, which exhibits a left-skewed distribution. The skewness of earnings and the skewness of good news and bad news proxies remain unchanged when we divide the full sample into the subsamples of positive and negative unexpected returns. Unexpected earnings, returns, and unexpected returns, however, present different skewness for the two subsamples: They are right-skewed for observations with positive unexpected returns and left-skewed for observations with negative unexpected returns. 
INSERT TABLE 1 ABOUT HERE

Table 2 reports correlation coefficients for each pair of variables. Following the design used in Table 1, the coefficients are reported in three panels: Panel A displays the coefficients for the full sample, and Panels B and C present the correlation coefficients for the subsamples formed by the positive and negative observations of the unexpected-returns variable, respectively. The reported correlations for the full sample resemble those reported in similar papers, such as those of Patatoukas and Thomas (2013) and Ball et al. (2013b). Two key correlations, which determine the sign of the omitted variable biases  and , are those between unexpected returns and bad news conditioned on positive values of unexpected returns and between unexpected returns and good news conditioned on negative values of unexpected returns. The Pearson coefficient for the first is significantly negative for the three bad news proxies (−0.0450, −0.2409 and −0.4672), so the sign of the omitted variable bias for the relationship between earnings and good news would also be negative (). The correlation between unexpected returns and good news conditioned on the negative values of unexpected returns, however, is positive for the quarterly and monthly based proxies but negative for the daily based proxy (0.2216, 0.1221 and −0.1350), which would produce a negative omitted variable bias in the case of quarterly and monthly based proxies (), and a positive omitted variable bias for the daily-based proxy ().  

INSERT TABLE 2 ABOUT HERE

Empirical estimation of the influence of the aggregation effect on the BKN model.
Table 3 reports the results of the pooled OLS estimation of the BKN model and the estimates of the models necessary to compute the aggregation biases according to the expression (24). Panel A of Table 3 shows the estimates of the BKN. These results indicate a good-news timeliness of 0.0332 and a bad-news timeliness of 0.1185, with the differential timeliness being 0.0853. These results are similar to those reported by BKN or Patatoukas and Thomas (2013) for the relationship between unexpected returns and unexpected accounting income. Panel B reports the estimates of the model (22) using the full sample and differentiating between the level of aggregation used to compute the good- and bad-news proxies. Comparing these results with the estimates of the BKN model, it can be seen that the estimates of the good-news timeliness (coefficient β0) are higher than those observed for the BKN model, the bad-news timeliness estimates are lower (β1< b0 + b1), and the differential timeliness estimates are also lower (β1  ̶ β0< b1). Furthermore, as we reduce the duration of the period to compute intra-year gains, the differences between the two models are wider, which would be compatible with the existence of an aggregation bias. The estimates of model (22) also show that the magnitude of differential timeliness decreases as the time period used to compute the intra-year news narrows, moving from 0.0274 for quarterly unexpected returns to 0.0157 for monthly, and only 0.0031 for daily. Although the difference is still positive, its magnitude is considerably lower than the BKN estimate of differential timeliness, which indicates that the BKN estimate of conditional conservatism is considerably overestimated. 
A comparison between the estimates of the BKN model and the unconditional estimates of model (22) provides an idea about the total bias produced by the aggregation effect. To differentiate between the omitted-variable and the truncated-sample bias, we computed the estimates of model (22) for the subsamples of positive and negative values of unexpected returns. 
Panel C reports the estimates of model (22), using only the subsample of observations with positive unexpected returns. The estimates for good-news timeliness  are 0.0338 for the quarterly levels of aggregation, 0.0340 for the monthly levels, and 0.0323 for the daily levels. All these estimates are close to b0, indicating that the coefficient b0 does not suffer from an omitted-variable bias of significant magnitude. The estimates also show that bad-news timeliness  is similar to good-news timeliness for this subsample, making the differential timeliness close to 0, which is not significantly different from 0 for the daily based news[footnoteRef:10].  [10:  The fact that the differential timeliness estimates are so close to 0 justifies the small magnitude of the omitted-variable bias, for this bias depends on that differential timeliness.] 

Panel D reports the estimates of the model using the subsample of observations with negative unexpected returns. The estimates for the bad-news timeliness coefficients  are 0.1140, 0.1178, and 0.1154, respectively. These estimates are close to the BKN-model estimate (0.1185), indicating that the omitted-variable bias will not be highly relevant for this parameter either. As for the estimates for the subsample with positive unexpected returns, however, good-news and bad-news timeliness are of similar magnitudes, producing a differential timeliness close to 0. Only the daily based estimate differs significantly from 0. 
A comparison of the estimates reported in Panel C and Panel D reveals that the coefficients for those two subsamples are not equal. Specifically, timeliness coefficients for both good and bad news are smaller for the positive unexpected-returns subsample than for the negative unexpected-returns subsample. Thus, the results indicate that both good news and bad news are recorded in a more timely fashion when the unexpected returns are negative than when unexpected returns are positive, but that the difference in the timely recognition of gains and losses does not change significantly between positive and negative unexpected returns[footnoteRef:11], thereby demonstrating the existence of asymmetry in the earnings–returns relationship that is not produced by conditional conservatism. This asymmetry produces an essential truncated-sample bias in the BKN-model estimates. Thus, the BKN model underestimates good-news timeliness, because it accounts only for the relationship between good news and net income for those observations with positive unexpected returns (which is weaker) – not the same relationship for those observations with negative unexpected returns (which is stronger). It also overestimates the relationship between net income and bad news because its estimate is based on observations with negative unexpected returns (stronger relationship) – not on observations with positive unexpected returns (weaker relationship). As a result of the underestimation of good-news timeliness and the overestimation of bad-news timeliness, the differential timeliness is also overestimated.  [11:  We tested the difference in the differential timeliness coefficients observed for the two subsamples to determine if they were significantly different from 0. The results indicated that the difference was not significantly different from 0 when the quarterly and monthly based variables are used but significantly different from 0 for the daily based variables. ] 

Finally, Panel E of Table 3 reports the estimates of the model (23), which are necessary to estimate the omitted-variable biases. 

INSERT TABLE 3 ABOUT HERE

Table 4 reports the estimates of the aggregation biases, as indicated in equation (24), using the coefficients reported in Table 3. Panel A reports the results obtained using the quarterly based news variables. The first bias reported is the omitted-variable bias. As we have discussed, these biases are expected to be of low magnitude, given the low differential timeliness in the conditional estimations of model (22). It can be seen that the omitted-variable biases are very close to 0 and that none of them are significant. Regarding the truncated-sample bias, however, the results show that the BKN estimate for good news (0.0332) is affected by a significantly negative truncated-sample bias of −0.0200 and the BKN estimate for bad news (0.1185) by a positive bias of 0.0380. Thus the differential timeliness (0.0853) is overestimated by 0.0580. 
The results obtained with the monthly (Panel B) and daily (Panel C) based news variables are similar to those observed with the quarterly based variables: The omitted-variable bias is of small magnitude and usually not significant. All three truncated-sample biases are significant, however, and have the same signs as do the quarterly based variables. The magnitude of these biases is greater as we reduce the duration of the period, indicating that shorter periods are less affected by these biases. 
INSERT TABLE 4 ABOUT HERE

In summary, the results indicate that the BKN-model estimates are severely affected by the aggregation biases: It underestimates good-news timeliness, overestimates bad-news timeliness and, consequently, overestimates differential timeliness. Furthermore, our results demonstrate the existence of asymmetry in the returns–earnings relationship that is not caused by conservatism: The conditional timeliness of both good news and bad news estimated using the subsample of negative unexpected returns is higher than the conditional timeliness estimated on the subsample of positive returns. But differential timeliness remains almost equal for the two subsamples. 
Finally, when we use different proxies for good and bad news, the results show a significantly positive differential timeliness, which would support the existence of conditional conservatism, but its magnitude is considerably smaller than previously reported in the extant literature – practically equal to 0 when it is estimated using daily based news measures.
Empirical estimation of the influence of the aggregation effect on the Basu model.
Although the BKN model is free from the biases that arise from the correlation between expectations of returns and net income or from the correlation of one of those expectations with the unexpected portion of the other variable (Ball et al., 2013b; Patatoukas and Thomas, 2013), it also suffers from some limitations. Thus, its effectiveness in addressing the former biases depends upon the estimates of unexpected returns and unexpected earnings. 
Ball et al. (2013b) highlight the difficulty of estimating expected returns over a long horizon, and argue that the error in its estimation will prevent the complete elimination of the bias. Additionally, Patatoukas and Thomas (2013) indicate that the BKN model is less easily linked to theory than the original Basu model is. Finally, most of the studies that have measured conditional conservatism with differential timeliness have relied on the original Basu model, using net income as a dependent variable and raw returns as an independent variable. Consequently, we have also estimated the aggregation effect of biases on the original Basu model. To perform this analysis, we have estimated the original Basu model (2) and modified versions of models (22) and (23), in which unexpected earnings and unexpected returns have been substituted by total earnings and raw returns.
The results of the analysis for the original Basu model[footnoteRef:12] depict a pattern similar to that observed for the BKN model: Basu model estimates good news timeliness with a negative bias and bad news timeliness with a positive bias, and differential timeliness is therefore overestimated as well. The decomposition of the total aggregation bias into the omitted-variable and the truncated-sample biases shows that the omitted-variable biases are greater and significant for the original Basu model than for the BKN model. The truncated-sample biases continue to be of greater magnitude than the omitted-variable biases are, however.  [12:  Although these results are not tabulated, they are available from the authors. ] 

Time-series and cross-sectional variation of the aggregation bias.
Previous literature has indicated that the differential timeliness estimates of the Basu-based models exhibit substantial time-series variability, even though the economic determinants of conservatism are likely to be relatively stable over time (Givoly et al., 2007; Patatoukas and Thomas, 2011; 2013). In order to analyze the relationship between this time-series variability and the aggregation bias, we have plotted the time-series for the BKN model and the model (22) differential timeliness estimates for the quarterly, monthly, and daily aggregation horizons in Panel A of Figure 1. As in previous studies, the BKN differential timeliness is highly unstable, ranging in value from a minimum of −0.12 to a maximum of 0.31, with an interquartile rank of 0.077. The estimates of the differential timeliness are more stable when we use separated proxies for good and bad news, and this stability increases as we reduce the duration of the period. Thus, when both good and bad news are proxied using quarterly (monthly) unexpected returns, the differential timeliness ranges from −0.10 to 0.185 (−0.11 to 0.15) with an interquartile rank of 0.043 (0.041). When using daily unexpected returns, the estimates range from a minimum of −0.026 to a maximum of 0.025, with an interquartile rank of 0.008. These results indicate that the aggregation effect renders the differential timeliness estimates of the BKN model highly unstable over time. 
INSERT FIGURE 1 ABOUT HERE

Next, we determine if the aggregation bias varies across firms using two attributes studied in previous literature: size and book-to-market ratio (Patatoukas and Thomas, 2011; 2013; 2014). Panel B of Figure 1 shows the differential timeliness estimates for each decile of lagged market capitalization. Consistent with previous literature, our results indicate that the BKN differential timelines coefficient decreases as the size of the company increases, dropping from a maximum of 0.161 (decile 1) to a minimum of 0.023 (decile 9). Although this reduction of differential timeliness with size is also observed when we separate good and bad news, it is much less severe than that observed for the BKN model and, again, it becomes less evident as we reduce the period used to compute the good and bad news proxies. Thus, for the quarterly unexpected returns, the differential timeliness ranges from 0.078 to −0.009, the monthly unexpected returns from 0.040 to −0.013, and the daily unexpected returns from 0.008 to −0.003. These results indicate that the aggregation bias also varies with size, producing the high cross-sectional variation of the BKN estimates across size deciles. 
Panel C of Figure 1 shows the variation of estimates of the differential timeliness coefficients across the deciles of the book-to-market ratio. As in previous research (Patatoukas and Thomas, 2011; 2013; 2014), our results indicate that the differential timeliness estimates increase with the value of the book-to-market ratio. The variation observed for the BKN model estimate, however, is much greater than that observed when good and bad news are estimated separately. Thus, the BKN estimates range from −0.013 to 0.292, estimates for the quarterly unexpected returns range from −0.024 to 0.172; monthly unexpected returns from −0.021 to 0.109; and daily unexpected returns from −0.005 to 0.018. 
As for the size deciles, the variation of the differential timeliness coefficients estimated using the daily unexpected returns across the book-to-market deciles is much smaller than the variation for all the other three differential timeliness estimates. This lower variation shows that the aggregation bias causes the great cross-sectional variance of the BKN differential timeliness estimates. 
CONCLUSIONS
Since Basu (1997) proposed his model, the asymmetric timeliness coefficient has become the most widely employed measure of accounting conservatism. Although this measure is affected by a scale-related bias (Patatoukas and Thomas, 2011), but potentially solved by the BKN model (Ball et al., 2013b), it is still affected by other problems – particularly by the aggregation effect. This aggregation effect, identified by Givoly et al. (2007), occurs when the news variables are estimated using the aggregated market returns of the period with no differentiation between good and bad news during that period. 
In this paper, we have undertaken a deeper analysis of the aggregation effect, demonstrating that it produces two biases in the BKN-model estimates: an omitted-variable bias, which arises because the BKN model does not include the influence of good (bad) news on earnings when estimating the good-news (bad-news) timeliness; and a truncated-sample bias, which arises if the good- and bad-news timeliness coefficients vary between the subsamples of positive and negative unexpected returns. We conclude that only under highly restrictive conditions would the BKN model be free from these biases. 
Our empirical results provide evidence that the aggregation effect makes the BKN model underestimate good news timeliness, overestimate bad news timeliness, and overestimate differential timeliness. 
The biases in the BKN model arise mainly because the relationship between unexpected earnings and unexpected returns is asymmetric: Both good-news and bad-news timeliness coefficients are greater for the subsample of negative unexpected returns than for the subsample of positive unexpected returns. But this asymmetry is not attributable to conditional conservatism, given that the differential timeliness is similar for both subsamples. Although a discussion about the causes of this asymmetry is beyond the goals of this paper, other researchers have provided plausible explanations for the formation of the asymmetry (Banker et al., 2013; Beaver and Ryan, 2009; Collins et al., 2014; Hayn, 1995; Hsu et al., 2012; Pope and Walker, 1999; Watts, 2003). That asymmetry produces a key truncated-sample bias in the BKN model: Given that the BKN-model estimates good-news timeliness using only the observations with positive unexpected returns (for which both good- and bad-news timeliness is lower) but not the observations with negative unexpected returns (with greater timeliness coefficients), the BKN estimate for the good-news timeliness is underestimated. In the same way, by estimating bad-news timeliness using only those observations with negative unexpected returns (with a higher timeliness coefficient) – not the observations with positive unexpected returns (with a lower timeliness coefficient) – the BKN model will render an overestimate of the relationship between bad news and unexpected earnings. As a result of the underestimation of good-news timeliness and the overestimation of bad-news timeliness, the differential timeliness is also highly overestimated. Our results also reveal that after controlling for the aggregation effect, the difference between the timeliness of bad and good news is much smaller than suggested by previous works, indicating that the large and positive differential timeliness estimates reported in prior studies are more likely to be attributed to the aggregation effect than to conditional conservatism.
Finally, some recent papers (Ball and Easton, 2013; Collins et al., 2014; Hsu et al., 2012) have developed more accurate measures of conservatism by decomposing earnings into its components (cash flows and accruals or revenues and expenses) and analyzing the relationships between these components and market returns. The underlying idea of these models is that the different components of earnings are not equally affected by conservatism. Although the isolation of those components of earnings that are affected by conservatism is appealing, these models still use aggregated market returns and their estimates may therefore be affected by the aggregation effect. Consequently, the study of the relationships among those components of earnings that are more susceptible to the effects of  conservatism and the separate proxies for good and bad news may contribute to more accurate measures of conditional conservatism.
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[bookmark: _Ref266091621]Table 1. Descriptive statistics
	
	Mean
	Standard                                                deviation
	P25
	P50
	P75

	Panel A. Full Sample

	
	0.0133
	0.1788
	−0.0041
	0.0518
	0.0901

	
	0.0051
	0.1407
	−0.0167
	0.0102
	0.0486

	
	0.0920
	0.5081
	−0.2286
	0.0366
	0.3230

	
	−0.0313
	0.4676
	−0.3200
	−0.0785
	0.1739

	
	0.3487
	0.4163
	0.0874
	0.2212
	0.4529

	
	0.5992
	0.5444
	0.2664
	0.4432
	0.7418

	
	2.8629
	1.9615
	1.6163
	2.3501
	3.4993

	
	−0.3806
	0.3019
	−0.5344
	−0.3261
	−0.1662

	
	−0.6307
	0.4023
	−0.8104
	−0.5609
	−0.3621

	
	−2.8942
	1.8189
	−3.5393
	−2.4691
	−1.7195

	Panel B. URit≥ 0

	
	0.0536
	0.1475
	0.0343
	0.0704
	0.1123

	
	0.0308
	0.1191
	−0.0023
	0.0213
	0.0630

	
	0.5107
	0.4633
	0.2060
	0.3875
	0.6871

	
	0.3813
	0.4022
	0.1018
	0.2441
	0.5145

	
	0.6130
	0.5006
	0.2839
	0.4675
	0.7739

	
	0.9052
	0.6634
	0.4735
	0.7224
	1.1245

	
	3.4676
	2.3837
	1.8848
	2.8097
	4.3227

	
	−0.2327
	0.2802
	−0.3053
	−0.1637
	−0.0695

	
	−0.5240
	0.4395
	−0.6468
	−0.4134
	−0.2657

	
	−3.0863
	2.1691
	−3.8322
	−2.4900
	−1.6752

	Panel C. URit< 0

	
	−0.0147
	0.1927
	−0.0392
	0.0368
	0.0735

	
	−0.0128
	0.1514
	−0.0293
	0.0019
	0.0373

	
	−0.1989
	0.2862
	−0.3846
	−0.1680
	0.0000

	
	−0.3180
	0.2401
	−0.4621
	−0.2691
	−0.1279

	
	0.1650
	0.1930
	0.0364
	0.1158
	0.2281

	
	0.3866
	0.2937
	0.2025
	0.3214
	0.4893

	
	2.4427
	1.4635
	1.4802
	2.1121
	3.0188

	
	−0.4834
	0.2723
	−0.6250
	−0.4398
	−0.2895

	
	−0.7048
	0.3560
	−0.8760
	−0.6545
	−0.4623

	
	−2.7607
	1.5147
	−3.3914
	−2.4566
	−1.7498



Table 1 displays descriptive statistics for the following variables: is the net income before extraordinary items normalized by the market value of equity for firm i at the beginning of period t;  is unexpected net income, computed as the difference between  and its expectation, computed as the average of the three measures proposed by Ball et al. (2013b); Rit is the composite stock returns for each observation over the 12 months ending 3 months after the fiscal year; URit is the unexpected-returns proxy, computed following Ball et al. (2013b): After computing Rit, we divide the observations of each year among 5x5 portfolios, by ordering the observations according to market capitalization and book-to-market. We use the average return of each portfolio as the measure of expected stock returns for the firms of that portfolio and compute unexpected returns as the difference between total returns and the expected stock returns; ,  and  (,  and ) are the proxies of good news (bad news). To calculate these proxies, we computed for each company and each intra-year period (quarter, month, or day, respectively) the difference between: (1) the cum-dividends variation in the stock price of the intra-year period divided by the stock price at the beginning of the year, and (2) the expected returns for that intra-year period. is then computed as the sum of all the positive (negative) quarterly differences for company i and year t. Analogously,  and are computed by summing all the positive (negative) monthly and daily differences, respectively. Panel A reports the descriptive statistics for the full sample, Panel B reports the subsample of positive unexpected returns, and Panel C reports the negative unexpected-returns subsample. 


Table 2. Correlation matrix
	
	
	
	
	
	
	
	
	
	
	

	Panel A. Full sample

	
	1
	0.7258*
	0.2368*
	0.2410*
	0.0078*
	−0.0553*
	−0.2063*
	0.3627*
	0.3549*
	0.2844*

	
	0.4718*
	1
	0.1884*
	0.2068*
	0.1275*
	0.1119*
	0.0494*
	0.1454*
	0.0890*
	−0.0001

	
	0.4022*
	0.2515*
	1
	0.9260*
	0.7386*
	0.6722*
	0.4211*
	0.4169*
	0.1665*
	−0.2160*

	
	0.3762*
	0.2591*
	0.9011*
	1
	0.7718*
	0.6938*
	0.4131*
	0.4830*
	0.2235*
	−0.1884*

	
	0.1302*
	0.2538*
	0.6751*
	0.7358*
	1
	0.9206*
	0.7252*
	−0.1817*
	−0.3487*
	−0.5836*

	
	0.0212*
	0.2572*
	0.5737*
	0.6177*
	0.8658*
	1
	0.8276*
	−0.1954*
	−0.5469*
	−0.7142*

	
	−0.2210*
	0.1870*
	0.2415*
	0.2508*
	0.5757*
	0.7398*
	1
	−0.3601*
	−0.6399*
	−0.9722*

	
	0.4396*
	0.1199*
	0.5940*
	0.6707*
	0.1120*
	0.0392*
	−0.2503*
	1
	0.8259*
	0.5125*

	
	0.4435*
	0.0269*
	0.3899*
	0.4548*
	−0.0586*
	−0.3136*
	−0.5308*
	0.8253*
	1
	0.7475*

	
	0.3395*
	−0.1213*
	−0.004
	0.0124*
	−0.3821*
	−0.5786*
	−0.9528*
	0.4644*
	0.7037*
	1

	Panel B. URit≥ 0

	
	1
	0.6630*
	−0.0324*
	−0.0574*
	−0.1708*
	−0.2192*
	−0.2833*
	0.2247*
	0.2783*
	0.3007*

	
	0.4915*
	1
	0.1159*
	0.1121*
	0.0867*
	0.0784*
	0.0710*
	0.0083
	−0.0158*
	−0.0572*

	
	0.0971*
	0.2368*
	1
	0.9149*
	0.7710*
	0.7258*
	0.5786*
	−0.0615*
	−0.2583*
	−0.4662*

	
	0.0161*
	0.2174*
	0.8372*
	1
	0.8281*
	0.7659*
	0.5939*
	−0.0450*
	−0.2409*
	−0.4672*

	
	−0.0994*
	0.2390*
	0.7124*
	0.7961*
	1
	0.9237*
	0.7966*
	−0.5951*
	−0.6365*
	−0.7219*

	
	−0.1412*
	0.2524*
	0.6733*
	0.7331*
	0.9142*
	1
	0.8815*
	−0.5509*
	−0.8085*
	−0.8267*

	
	−0.2158*
	0.2445*
	0.5187*
	0.5573*
	0.7721*
	0.8678*
	1
	−0.5703*
	−0.7870*
	−0.9888*

	
	0.1873*
	−0.0497*
	0.0801*
	0.1322*
	−0.3832*
	−0.3474*
	−0.3905*
	1
	0.7905*
	0.6184*

	
	0.2253*
	−0.1533*
	−0.1845*
	−0.1498*
	−0.5352*
	−0.7218*
	−0.7157*
	0.6949*
	1
	0.8202*

	
	0.2405*
	−0.2250*
	−0.4091*
	−0.4285*
	−0.6866*
	−0.8021*
	−0.9849*
	0.4583*
	0.7632*
	1

	Panel C. URit< 0

	
	1
	0.7414*
	0.3283*
	0.3656*
	−0.0755*
	−0.1546*
	−0.2910*
	0.3754*
	0.3742*
	0.3391*

	
	0.4338*
	1
	0.1315*
	0.1879*
	0.0360*
	0.0214*
	−0.0416*
	0.1404*
	0.1092*
	0.0700*

	
	0.4564*
	0.1182*
	1
	0.7410*
	0.1838*
	0.1099*
	−0.0741*
	0.5258*
	0.4088*
	0.1890*

	
	0.4376*
	0.1490*
	0.7584*
	1
	0.2216*
	0.1221*
	−0.1350*
	0.7219*
	0.5738*
	0.2889*

	
	−0.0017
	0.1204*
	0.2685*
	0.3728*
	1
	0.7967*
	0.5479*
	−0.5095*
	−0.5079*
	−0.4942*

	
	−0.1486*
	0.1285*
	0.1221*
	0.1896*
	0.7191*
	1
	0.7244*
	−0.4575*
	−0.7428*
	−0.6806*

	
	−0.3662*
	0.0722*
	−0.1565*
	−0.1635*
	0.4087*
	0.6596*
	1
	−0.5071*
	−0.6888*
	−0.9876*

	
	0.4773*
	0.0738*
	0.5931*
	0.7534*
	−0.2204*
	−0.2768*
	−0.4731*
	1
	0.8645*
	0.6044*

	
	0.4898*
	0.0260*
	0.4991*
	0.6288*
	−0.2348*
	−0.5693*
	−0.6480*
	0.8676*
	1
	0.7565*

	
	0.4383*
	−0.0398*
	0.2924*
	0.3429*
	−0.3135*
	−0.5837*
	−0.9771*
	0.6067*
	0.7515*
	1



Table 2 reports the correlation coefficients (Pearson coefficients above the main diagonal, Spearman coefficients below it) among the following variables:  is the net income before extraordinary items normalized by the market value of equity at the beginning of period t;  is the unexpected net income, computed as the difference between  and its expectation, computed as the average of the three measures proposed by Ball et al. (2013b); Rit is the composite stock returns for each observation over the 12 months ending 3 months after the fiscal year; URt is the unexpected-returns proxy, computed following Ball et al. (2013b): After computing Rit,, we divide the observations of each year among 5x5 portfolios, by ordering the observations according to market capitalization and book-to-market. We use the average return of each portfolio as the measure of expected stock returns for the firms of that portfolio and compute unexpected returns as the difference between total returns and the expected stock returns; ,  and  (,  and ) are the proxies of good news (bad news). To calculate these proxies, we computed for each company and each intra-year period (quarter, month, or day, respectively) the difference between: (1) the cum-dividends variation in the stock price of the intra-year period divided by the stock price at the beginning of the year, and (2) the expected returns for that intra-year period., computed as the sum of all the positive (negative) quarterly differences for company i and year t. Analogously, and are computed summing all the positive (negative) monthly and daily differences, respectively. Panel A reports the correlations for the full sample, Panel B for the subsamples of observations with positive unexpected returns, and Panel C for the negative unexpected-returns subsample. * = 0.05 level of significance. 


Table 3. Estimates of the unexpected net income – unexpected-returns models 
	Panel A. BKN-model estimates


	
	b0
	b1
	b0 + b1

	
	0.0332
	***
	0.0853
	***
	0.1185
	***

	
	(0.0017)
	
	(0.0029)
	
	(0.0024)
	

	Panel B. Unconditional estimates of model (22)


	Aggregation level
	β 0
	β1 − β 0
	β 1

	
	0.0538
	***
	0.0274
	***
	0.0812
	***

	
	(0.0011)
	 
	(0.0017)
	 
	(0.0015)
	 

	
	0.0592
	***
	0.0157
	***
	0.0750
	***

	
	(0.0010)
	 
	(0.0011)
	 
	(0.0013)
	 

	
	0.0645
	***
	0.0031
	***
	0.0677
	***

	
	(0.0010)
	 
	(0.0002)
	 
	(0.0010)
	 

	Panel C. Conditional estimates of model (22), given that unexpected returns are positive


	Aggregation level
	
	
	

	
	0.0338
	***
	0.0057
	**
	0.0394
	***

	
	(0.0015)
	 
	(0.0021)
	 
	(0.0026)
	

	
	0.0340
	***
	0.0032
	*
	0.0373
	***

	
	(0.0015)
	 
	(0.0014)
	 
	(0.0023)
	

	
	0.0323
	***
	−0.0003
	
	0.0320
	***

	
	(0.0017)
	 
	(0.0003)
	 
	(0.0018)
	 

	Panel D. Conditional estimates of model (22), given that unexpected returns are negative


	Aggregation level
	
	
	

	
	0.1140
	***
	0.0053
	
	0.1192
	***

	
	(0.0037)
	 
	(0.0033)
	
	(0.0027)
	

	
	0.1178
	***
	0.0008
	
	0.1187
	***

	
	(0.0032)
	 
	(0.0021)
	 
	(0.0026)
	

	
	0.1154
	***
	0.0017
	***
	0.1171
	***

	
	(0.0027)
	 
	(0.0004)
	 
	(0.0026)
	 

	Panel E. Estimates of model (23)


	Aggregation level
	
	

	
	0.1781
	***
	−0.0313
	***

	
	(0.0033)
	 
	(0.0035)
	

	
	0.1495
	***
	−0.2632
	***

	
	(0.0051)
	 
	(0.0053)
	

	
	 −0.8229
	***
	−2.5195
	***

	
	(0.0252)
	 
	(0.0239)
	 



This table reports the estimates of the different models required to estimate the aggregation biases. Panel A reports the estimates of the BKN model.  is unexpected net income, computed as the difference between  and its expectation, computed as the average of the three measures proposed by Ball et al. (2013b). Mit−1 is the market value of equity at the beginning of the period. URit is the unexpected-returns proxy, computed following Ball et al. (2013b): After computing Rit, we divide the observations of each year among 5x5 portfolios, by ordering the observations according to market capitalization and book-to-market. We use the average return of each portfolio as the measure of expected stock returns for the firms of that portfolio and compute unexpected returns as the difference between total returns and the expected stock returns. dit is a dummy variable that takes the value of 1 if URit is negative and 0 otherwise. Panel B shows the unconditional estimates for the model of the earnings–returns relationship using our proxies for good and bad news. is the proxy for good (bad) news. We have computed this proxy at three aggregation levels: quarterly , monthly  and daily . To calculate these proxies, we computed for each company and each intra-year period (quarter, month or day) the difference between: (1) the cum-dividends variation in the stock price of the intra-year period divided by the stock price at the beginning of the year, and (2) the expected returns for that intra-year period. is then computed as the sum of all the positive (negative) quarterly differences for company i and year t. Analogously, and are computed summing all the positive (negative) monthly and daily differences, respectively. Panel C (Panel D) shows the estimates for the former model, but estimated using only those observations with a positive (negative) value of URit. Finally, Panel E reports the slopes of the regressions of  on URit, estimated with negative values of URit, and of  on URit estimated with positive values of URit. Standard errors are indicated in parentheses. 
+ = .1; * = .05; ** = .01; *** = .001 levels of significance. 


Table 4. Estimation of the aggregation biases of the BKN model
	
	b0
	b1
	b0 + b1

	Basu-model estimates
	0.0332
	***
	0.0853
	***
	0.1185
	***

	
	(0.0017)
	
	(0.0029)
	
	(0.0024)
	

	Panel A. Using quarterly returns to estimate [image: ] and [image: ]

	
	
	
	

	Omitted-Variable bias
	−0.0002
	
	−0.0008
	
	−0.0009
	

	
	(0.0001)
	
	(0.0009)
	 
	(0.0009)
	

	
	
	
	

	Truncated-Sample bias
	−0.0200
	***
	0.0580
	***
	0.0380
	***

	
	(0.0015)
	
	(0.0036)
	
	(0.0026)
	

	
	+
	+
	+

	Total bias
	−0.0202
	***
	0.0573
	***
	0.0371
	***

	
	(0.0015)
	
	(0.0038)
	
	(0.0028)
	

	BKN estimate – Total bias
	0.0534
	***
	0.0281
	***
	0.0815
	***

	
	(0.0015)
	
	(0.0028)
	
	(0.0024)
	

	Panel B. Using monthly returns to estimate [image: ] and [image: ]

	Omitted-Variable bias
	
	
	

	
	−0.0009
	
	0.0007
	
	−0.0001
	

	
	(0.0007)
	 
	(0.0009)
	
	(0.0005)
	

	Truncated-Sample bias
	
	
	

	
	−0.0252
	***
	0.0689
	***
	0.0437
	***

	
	(0.0017)
	
	(0.0039)
	
	(0.0027)
	

	Total bias
	+
	+
	+

	
	−0.0260
	***
	0.0696
	***
	0.0436
	***

	
	(0.0015)
	
	(0.0038)
	
	(0.0028)
	

	BKN estimate – Total bias
	0.0592
	***
	0.0157
	***
	0.0750
	***

	
	(0.0013)
	
	(0.0019)
	
	(0.0020)
	

	Panel C. Using daily returns to estimate [image: ] and [image: ]

	Omitted-Variable bias
	
	
	

	
	0.0009
	
	0.0005
	
	0.0014
	*

	
	(0.0014)
	 
	(0.0015)
	
	(0.0006)
	

	Truncated-Sample bias
	
	
	

	
	−0.0322
	***
	0.0817
	***
	0.0495
	***

	
	(0.0021)
	
	(0.0044)
	
	(0.0030)
	

	Total bias
	+
	+
	+

	
	−0.0313
	***
	0.0822
	***
	0.0509
	***

	
	(0.0017)
	
	(0.0041)
	
	(0.0029)
	

	BKN estimate – Total bias
	0.0645
	***
	0.0031
	***
	0.0677
	***

	
	(0.0013)
	
	(0.0004)
	
	(0.0015)
	



This table reports the estimation of the aggregation biases, computed according to the following expressions:




The values of the parameters , , , , , ,  and proceed from the estimation of the models reported in Table 3. Standard errors are indicated in parentheses. 
+ = .1; * = .05; ** = .01; *** = .001 levels of significance. 



[bookmark: _Ref393271273]Figure 1. Time-series and cross-sectional variation of differential timeliness estimates
	Panel A. Time-series variation
[image: ]

	Panel B. Variation across lagged market capitalization deciles
[image: ]

	Panel C. Variation across lagged book-to-market deciles
[image: ]


These plots describe the time-series and the cross-sectional variation of annual estimates of b1 of the BKN model and of β1 − β0 of the model (22) . Panel A shows the time-series variation. Panels B and C show the cross-sectional variation across lagged market capitalization deciles and lagged book-to-market deciles, respectively.  is unexpected net income, computed as the difference between  and its expectation, computed as the average of the three measures proposed by Ball et al. (2013b). Mit−1 is the market value of equity at the beginning of the period. URit is the unexpected-returns proxy, computed following Ball et al. (2013b): After computing Rit, we divide the observations of each year among 5x5 portfolios, by ordering the observations according to market capitalization and book-to-market. We use the average return of each portfolio as the measure of expected stock returns for the firms of that portfolio and compute unexpected returns as the difference between total returns and the expected stock returns. dit is a dummy variable that takes the value of 1 if URit is negative and 0 otherwise. is the proxy for good (bad) news. We have computed this proxy at three aggregation levels: quarterly, monthly, and daily. To calculate these proxies, we computed for each company and each intra-year period (quarter, month, or day) the difference between (1) the cum-dividends variation in the stock price of the intra-year period divided by the stock price at the beginning of the year and (2) the expected returns for that intra-year period. is then computed as the sum of all the positive (negative) differences for company i and year t. 
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