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Has earnings quality declined over time?  Australian evidence 

 
Abstract 
 
This paper examines whether earnings quality has declined over time.  We do an 
industry-level analysis using a sample of 340 Australian firms over the period 1992-2004 
and measure earnings quality on four dimensions: accruals quality, earnings persistence, 
earnings predictability and earnings smoothness. We are motivated by two observed 
phenomena. First, there is increasing evidence of earnings management by firms when 
faced with specific economic incentives.  Second, following corporate scandals in recent 
years, new legislations have been passed (e.g., Sarbanes-Oxley Act of 2002, Australian 
CLERP Act  of 2004) to restore investors’ confidence in the capital markets. Our 
analyses   of cash flow and earnings data provide evidence of no systematic decline in 
earnings quality over the sample period.  Thus, it is quite likely that  firms engage in 
earnings management (and thereby reduce earnings quality)  in the presence of specific 
economic incentives, but there is no evidence to suggest that earnings quality  has 
deteriorated in the general population of firms.  We also find that earnings quality varies 
across industries. 
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JEL classification: M41, L25 
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Has earnings quality declined over time?  Australian evidence 
 

 
1. Introduction 

 
In this paper we investigate whether reported earnings quality has declined over 

time in recent years.  We analyse a sample of 340 Australian public listed firms for 13 

years from 1992 to 2004 and measure earnings quality along four dimensions: accruals 

quality, persistence of earnings, earnings predictability and earnings smoothness.   

Investigating earnings quality over time and across several industries seems to be fruitful 

in the backdrop of recent  accounting scandals involving corporate collapses and the 

general fear that firms are increasingly manipulating earnings due to various incentives 

such as executive stock options (e.g., Baker et al., 2003; Bartov and Mohanram, 2004;  

Bergstresser and Philippon, 2006), employee bonus schemes (e.g., Guidry et al., 1999; 

Healy, 1985),  equity offerings (e.g., Cheng and Warfield, 2005;  Rangan, 1998; 

Shivakumar, 2000; Teoh et al., 1998), meeting or beating analysts’ earnings forecasts 

(e.g., Burgstahler and Eames, 2003; Burgstahler and Eames, 2006), and  minimising 

political costs (e.g., Han and Wang, 1998; Key, 1997; Monem, 2003). 

In 2001, there were several colossal corporate collapses in the U.S. and Australia.  

These include Enron, World.Com, HIH Insurance, One.Tel, and Harris Scarfe.  In the 

aftermath of Enron’s collapse, Arthur Andersen, the auditor of Enron and one of the big 

five accounting firms collapsed.  These corporate collapses, due to their size and impact, 

allegedly shook investors’ confidence in the capital markets throughout the world.  As a 

result, corporate regulators responded with new stricter regulations.  For example,  

the Sarbanes-Oxley Act  of 2002 (SOX), inter alia,   prohibits  auditors from providing 

seven specific services to their clients,  requires  mandatory rotation of audit partners, and 

an assessment of the effectiveness of  internal control over financial reporting. Similarly, 

in Australia, the Corporate Law Economic Reform Program  (Audit Report and 
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Corporate Disclosure) Act  of 2004 (hereafter, CLERP 2004) requires, inter alia,  

mandatory audit partner rotation and   a statement whether the directors are satisfied that 

the provision of non-audit services does not compromise the general standard of audit 

independence required by the Corporations Act.  Increased regulatory burden, however, 

does not come without  cost.  Current U.S. Treasury Secretary Henry M. Paulson Jr. in a 

speech in November 2006 said, “Excessive regulation slows innovation, imposes 

needless costs on investors, and stifles competitiveness and job creation” (The 

Washington Post, November 21, 2006).    

Analysing a sample of firms which do not portray any specific incentive for 

earnings management would shed some light on the debate whether financial reporting 

quality as reflected in earnings quality has declined over time in recent years and whether 

the increased stricter regulatory burden on business is justifiable.  If any evidence of 

declining earnings quality is found, then one could argue that earnings management 

(hence, lower quality earnings) documented in various samples with specific earnings 

management incentives are systemic.  As a result, existing regulatory framework 

including accounting standards could be considered inadequate and ineffective for 

upholding financial reporting transparency.  In these circumstances, promulgation of the 

recent regulations (e.g., SOX, CLERP 2004) would appear to be justifiable.  On the other 

hand, if there is no systematic evidence of decline in earnings quality, then imposing 

higher regulatory burden on corporations prove to be counter-productive and promote 

inefficiency in the economy.  For example, Engel et al. (2006) provide empirical 

evidence that SOX has affected   firms’ going-private decisions in the U.S. 

We analyse a sample of 4,420 firm-years comprising 340 firms for a period of 13 

years from 1992 to 2004.  Our unit of analysis is the two-digit Global Industry 

Classification Scheme (GICS) industry sector and we analyse earnings quality for seven 

industries over the sample period.   These industries are:  Consumer Discretionary, 
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Consumer Staples, Energy, Health Care, Industrials, Information Technology, and 

Materials.  Industry-level analysis helps us to understand whether there is any cross-

sectional variation among industries in terms of earnings quality.  Following previous 

research (Boonlert-U-Thai et al., 2006), we use four measures of earnings quality: 

accruals quality, earnings persistence, earnings predictability and earnings smoothness.  

Following Dechow and Dichev’s (2002) argument that the quality of accruals and 

earnings  is decreasing in the magnitude of estimation error in accruals,   we  adopt a 

model proposed by McNichols (2002)  that regresses current accruals on cash flows from 

operations, changes in revenue, and property, plant, and equipment.  The standard 

deviation of the error term is considered as the uncertainty in accruals.  Larger standard 

deviations indicate higher uncertainty in accruals and lower accruals quality.   

Earnings persistence refers to the likelihood that an earnings number or a 

component of it will be repeated in the future.  Thus, persistence refers to the permanent 

component of earnings.  Kormendi and Lipe (1987) develop a measure of earnings 

persistence where current-year earnings are regressed on past year’s earnings, both scaled 

by beginning of the year total assets.   Earnings persistence is measured by the estimated 

slope-coefficient from this regression. Because investors need to predict future earnings 

for investment decisions, predictability of earnings is also a desirable property.    

Earnings predictability is measured by the estimated error variance from the earnings 

persistence regression.  Larger values of error variance   imply less predictable earnings.  

The fourth measure we use for earnings quality is earnings smoothness.  Because 

managers use  accruals to smooth earnings, we use a  measure of earnings smoothness 

based on the ratio of the standard deviation of  operating cash flow scaled by beginning 

total assets to the standard deviation of earnings before extraordinary items scaled by 

beginning total assets.  If accruals are used to smooth earnings then operating cash flows 

will exhibit more variability relative to that of earnings and the ratios would be larger.   
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Our results suggest that there is no particular trend in relation to accruals quality.    

There is also no clear pattern to suggest any decline in earnings persistence.  We also find 

no evidence of decline in earnings predictability and increased use of accruals to smooth 

earnings.  Overall, our analysis of 340 firms for 13 years does not suggest any decline in 

earnings quality in any of the four measures used in this study.  Our findings suggest that 

any   concern that earnings quality in the general population of firms has deteriorated in 

recent years is unfounded.  Our findings do not question the increasing evidence of 

earnings management (and hence, lower earnings quality), because it is quite likely that a 

specific group of firms when faced with specific economic incentives do actually engage 

in earnings management.  However, this earnings management is unlikely to be pervasive 

in the general population of firms.  

Except for earnings persistence, there is cross-sectional variation among some 

industries in terms of accruals quality, earnings predictability and earnings smoothness.  

Consumer Discretionary appears to have the highest accruals quality among the seven 

industries. Consumer Staples has the highest earnings quality in terms of earnings 

predictability but the lowest earnings quality in terms of earnings smoothness. 

Information Technology and Health Care appear to use earnings smoothness least among 

the seven industries.    

Our findings have implications for accounting standard setting, regulation of 

financial reporting and financial statement analysis.  In particular, our findings raise 

important questions whether recent rise in corporate regulations is justified on the basis 

of recent corporate failures and accounting scandals.  This concern of over-regulation is 

legitimate because excessive regulation slows innovation and imposes non-zero costs on 

firms and investors.  Moreover, the empirical evidence that earnings quality varies across 

industries and the knowledge of which industries exhibit higher earnings quality 

compared to others has implications for financial statement analysis and firm valuation.  
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The remainder of the paper is organised as follows.  Section 2 discusses the four 

measures of earnings quality used in the paper, the statistical procedures for   measuring 

earnings quality and the sample selection procedure.  In section 3, we report and discuss 

the results.  Section 4 concludes the paper.  

  

2. Research method 
 
2.1. Measuring earnings quality 
 

The notion of “earnings quality” evolved in the context of increasing evidence of 

earnings management documented by researchers.  Thus, intuitively, earnings quality is 

high when earnings are unmanaged.  However, there is no consensus on what attributes 

of earnings constitute high quality.  Schipper and Vincent (2003) propose several 

earnings quality attributes, including three based on the time-series properties of 

earnings: persistence, predictive ability, and variability.  Because earnings can be 

decomposed into cash flows and accruals, several researchers use accruals quality to 

draw inference about earnings quality and interpret earnings quality as an increasing 

function of accruals quality (e.g., Dechow and Dichev, 2002; Francis et al., 2003). Some 

other researchers view earnings to be of higher quality when earnings are persistent (e.g., 

Penman and Zhang, 2002; Richardson, 2003).  Bricker et al. (1995), and Mikhail et al. 

(2003) view earnings to be of higher quality when a firm’s past earnings are strongly 

associated with its future cash flows.  Earnings are also viewed to be of higher quality 

when bad news is recognised in a timely fashion and earnings management is low (Lang 

et al., 2003; Ball and Shivakumar, 2004).  Thus, based on prior literature, we use the 

following attributes of earnings  as measures of  high quality earnings: (1) accruals 

quality (2) earnings persistence (3) earnings predictability and (4) earnings smoothness.  

Accruals quality is measured as the extent to which accruals are realised into future cash 
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flows.  Earnings persistence refers to the extent to which past earnings map into future 

earnings.  Thus, earnings persistence captures the permanent component of earnings.  

Earnings predictability refers to the ability of past earnings to predict future earnings.  

Earnings smoothness refers to the extent to which accruals have been used to smooth 

earnings.   

 
2.1.1. Accruals quality 
 

Earnings have two components:  cash flow from operations and accruals.  

Accruals are the management judgements and estimates about future realisation of  

earnings into cash flows.  The role of accruals  is to adjust the cash flows in a manner so 

that earnings numbers better reflect the performance of the firm.  Dechow and Dichev 

(2002) measure accruals quality and hence earnings quality by the magnitude of 

estimation error in accruals.  They argue that higher estimation error in accruals  means 

lower accruals quality and  lower earnings quality.  Dechow and Dichev (hereafter, DD)  

employ firm-specific regressions of changes in working capital on previous year, present 

year, and one-year forward cash flows from operations and measures accruals quality as 

the standard deviation of the residual from this firm-specific regression.    

McNichols (2002) argues that  changes in sales revenue, and property, plant and 

equipment  have incremental  contribution to forming expectations about current 

accruals,   over and above  the effects of operating cash flows.  She proposes a modified 

DD (2002) model by incorporating variables from the modified Jones model (Dechow et 

al., 1995) into the cross-sectional DD model.  McNichols (2002) demonstrates that  the 

modified DD model  has significantly higher explanatory power  and  lower measurement 

error.  Accordingly, we employ the following modified DD  model  for measuring 

accruals quality from the accrual-estimation error: 
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where: 
 
TCAj,t = Firm j’s total current accruals in year t measured by  ΔCAj,t – ΔCashj,t – ΔCLj,t  

+ΔTPj,t.1 
ΔCAj,t = Firm j’s  total current assets at end of year t.  
ΔCashj,t = Firm j’s cash at end of year t. 
ΔCLj,t = Firm j’s total current  liabilities at end of year t.  
ΔTPj,t = Firm j’s taxes payable at end of year t. 
ASSETj,t-1 = Firm j’s total assets at end of year t-1. 
OCFj,t = Firm j’s operating cash flow  in year t.  Operating cash flow is collected  directly 
from the cash flow statement. 
ΔREVj,t = Firm j’s change in operating revenues between year t-1 and t. 
PPEj,t = Firm j’s property, plant, and equipment  at end of year t. 
 
We perform ordinary least squares estimates (OLS) on equation (1). Our measure of 

accruals quality is based on the standard deviation of    estimated residual (σ(ξj,t), 

hereafter, RESIDACC). Because our analysis is at industry level we calculate RESIDACC 

for each industry for each  year.  The intuition is large uncertainty in accruals (proxied by 

the standard deviation of  the error term)  reflects poor quality accruals.  Hence, large 

(small) values of RESIDACC reflect lower (higher) accruals quality and hence lower 

(higher) earnings quality. 

2.1.2. Earnings persistence 
 

Following Kormendi and Lipe (1987) we run firm-level regressions of current 

earnings on last year’s earnings and use the slope-coefficient estimate as the measure of 

earnings persistence.  We employ the following equation:  
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where: 
 
Earnj,t = Firm j’s net income before extrodinary items in year t. 

                                                 
1 We  omit ΔSTDDEBT  ( change in debt classified under current liabilities) from TCAj,t because  our data 
base does not  separately report ΔSTDDEBT. 
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Earnj,t-1 = Firm j’s net income before extraordinary items in year t-1. 
ASSETj,t-1  = Firm j’s total assets at the end of year t-1. 
Uj,t = Firm j’s error term in year t. 
 
We perform OLS estimates on  equation (2) for each  industry by each year.  Values of 

estimated β1 close to one (or greater than one)  indicate high persistence of earnings while 

values close to zero reflect highly transitory earnings.  Persistent earnings are preferred 

over transitory earnings because persistent earnings are more stable and predictable in the 

future.    

2.1.3. Earnings predictability 
 

Lipe (1990) provides a measure of earnings predictability based on the variance of 

earnings in that  high variances in earnings leads to lower predictability.  Following Lipe 

(1990), Francis et al. (2004) measure earnings predictability using the square root of the 

estimated error-variance from the earnings-persistence equation.  Following Francis et al. 

(2004), we measure earnings predictability using the square root of the error variance 

from equation (2).  Hence, earnings predictability: 

 

RESIDPERj,t = )( ,
2

tjU
∧

σ                  (3) 

where  tjU ,
2 (

∧

σ  ) is the estimated error variance of firm j in year t, calculated from 

equation (2).  Large values of RESIDPERj,t  indicate lower predictability of earnings and 

hence, lower earnings quality.   

 
2.1.4. Earnings smoothness 
 

Income smoothing has been widely documented as an earnings management 

device.  Because managers use accruals in smoothing income,   high quality earnings 

would suggest less use of accruals in smoothing income. Several similar measures exist 

in the literature for measuring  earnings smoothness.  Leuz et al. (2003) measure 

smoothness as the ratio of the firm-level standard deviations  of operating income  and 
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operating cash flows, both scaled by one-year lagged total assets.  Bowen et al. (2003) 

measure earnings smoothness as the ratio of the standard deviation  of operating cash 

flows divided by the standard deviation of earnings.  Francis et al. (2004) measure 

earnings smoothness as the ratio of  standard deviation of net income before 

extraordinary items and  operating cash flows, both scaled by beginning total assets.  

Because we observe  substantial size differences among our sample firms, we use the 

measure proposed by Francis et al. (2004).   
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where:  
σ = standard deviation. 
OCFj,t  = Firm j’s operating cash flow in year t. 
Earnj,t = Firm j’s net income before extraordinary items in year t. 
ASSETj,t-1 = Firm j’s total assets  at end of year t-1. 
 
In equation (4), large (small) values of Smoothj,t indicate more (less) earnings smoothness 

and low (high) earnings quality.   

For equations (1) and (2), we identify influential observations by analysing 

residual plot. We exclude each suspicious observation – as a rule, observations with 

absolute standardised residual more than 3 – to avoid  the impact of influential 

observations on our results. For equation (3), to avoid bias in standard deviations of 

operating cash flows and earnings by extremes, we exclude upper and lower 1% 

distributions of cash flows and earnings in each industry sector. 

2.2. Sample 

We collect our sample from all Australian Stock Exchange (ASX) companies 

covered in Aspect Financial Analysis database for the years 1992-2004. Our sample 

period begins in 1992 due to most Australian companies reported Statement of Cash 

Flows after the promulgation of the AASB 1026 in June 1992. We restrict our sample to 
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the year 2004 to avoid any structural change in the data because effective 1 January 2005 

Australia adopted international accounting standards.   

A firm should report the required data items over the test period to be included in 

the sample. Furthermore, firms in financials sector GICS2 Code (4010–4040) have been 

excluded since their financial statements are subjected to special accounting regulations. 

We do not limit our sample to any firm size or specific year-end. Accordingly, our total 

primary sample contains 4537 firm-years observations from 349 firms. Then we classify 

firms into industry sectors based on two-digit Global Industry Classification Standard 

(GICS) code. Each industry sector must be represented by more than ten firms. 

Therefore, we exclude Telecommunication Services and Utilities with six and three 

firms, respectively. This condition reduces our total sample to 340 firms comprising  

4420 firm-year observations.  Because construction of our variables requires one-year 

lagged observation and one-year forward observation, we report results for a period of 11 

years from 1993 to 2003.  The composition of our sample  based on industry sector is 

reported in Table 1.  Of the 340 firms, 141 firms come from the Materials sector, 33 from 

Energy, 54 from Industrials, 54 from Consumer Discretionary, 24 from Consumer 

Staples, 18 from Health Care and 16 from Information Technology.    On December 31, 

1992,  a total of 1073 firms were listed on ASX (ASX Fact File, 2003).  Thus, our sample 

of 340 firms represents 31.69% of the firms listed on the ASX on that date. As reported 

in Table 1, our sample composition closely resembles  the industry composition of the 

ASX  capital market by number of firms.  The main deviations are for the Information 

Technology, Health Care and Consumer Staples.  Our sample  under-represents the 

Information Technology sector (4.71% in our sample compared with 8.57% in the ASX 

market), and the Health Care sector  (5.29% in our sample compared with 10.43% in the 

                                                 
2 Global Industry Classification Standard (GICS) was introduced to Australian Stock Exchange in  June 
2001. 
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ASX market) and over-represents the Consumer Staples sector (7.06%  in our sample 

compared with 3.99% in the ASX market).  These  under- or over-representations are 

purely due to differential  compliance with the newly promulgated AASB 1026 (Statement 

of Cash Flows)  and are likely to be positively correlated with the financial reporting 

quality of the industries. 

{Insert Table 1 about here} 

 Table 2 provides descriptive statistics for the sample on key variables  such as 

earnings, operating cash flows, total current accruals, changes in operating revenues, 

property, plant, and equipment, total assets, and leverage.  The mean (median) earnings 

after tax but before extraordinary items (deflated by beginning total assets) for 

Information Technology, Energy, Materials, Health Care, Consumer Discretionary, 

Consumer Staples and Industrials are -0.26 (-0.16), -0.15 (-0.04), -0.18 (-0.11), -0.16  

(-0.04), 0.01 (0.04), 0.02 (0.05), -0.02 (0.04), respectively. Thus, Consumer  

Discretionary and Consumer Staples appear to  be more profitable, on average, than other 

industries. The mean (median) current accruals for  Information Technology, Energy, 

Materials, Health Care, Consumer Discretionary, Consumer Staples and Industrials are 

0.03 (0.00), 0.02 (0.00), 0.02 (0.00), -0.03 (0.00), 0.01 (0.01), 0.01 (0.01), 0.04 (0.01), 

respectively.  With respect to firm size, there is substantial variation across industries as 

well as within industries.  The mean (median) total assets are:    Information Technology 

$56.63 million ($9.89 million), Energy $436.77 million ($11.83 million), Materials 

$675.39 million ($9.33 million), Health Care $322.46 million ($20.61 million),   

Consumer Discretionary $343.04 million ($57.87 million),  Consumer Staples $4,434.71 

million ($382.68 million), and  Industrials $434.43 million ($39.59 million).  Thus, 

clearly the largest firms are in the Consumer Staples industry. 

{Insert Table 2 here} 
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3.  Results 

 
3.1. Accruals quality 

 

Standard deviations of residuals (RESIDACC)  estimated from equation (1) are 

reported in Panel A of Table 3.  The year-wise RESIDACC  do not show any systematic 

pattern.  The mean RESIDACC across all industries ranged between 0.09 and 0.10 in 

most years, although  the means for 1994, 2000 and 2002 ranged between 0.123  and 

0.144.  The year-wise medians of  RESIDACC across all industries do not appear to show 

any trend.  The year-wise medians were below 0.100 in all years except for 1994, 1995, 

and 2000 when the medians were 0.127, 0.104 and 0.128, respectively.  Overall, there is 

no particular trend over time in the RESIDACC for any specific industry sector or for all 

industries combined.  Panel A has been presented graphically in Figure 1.  Again, a visual 

inspection of Figure 1 does not suggest any trend for the standard deviations of estimated 

residuals.   

We also calculate autocorrelations for the first-differenced series for each 

industry.  Exactly how many autocorrelations should be calculated for a time series is an 

empirical question.  But a rule of thumb is to compute autocorrelation function up to one-

quarter to one-third the length of the time series (Gujarati, 2003, p. 812).  Because  we 

have 11 observations for each time series, we compute  autocorrelation  up to the fourth 

order.  A theoretical property of the first-differenced series of  a stationary random walk 

model is  rj = 0 for all j = 1 to n (Foster, 1986, p. 232).  Testing whether a time series 

behaves as a random walk  requires estimating the rj’s for the actual series and comparing 

them with the theoretical predictions of the random walk model.  Even if a random walk 

model is a “true” description of the underlying time series, it is not expected that the 

estimated autocorrelations in any finite sample will all be exactly zero (Foster, 1986, p. 

233).  A general rule of thumb is that rj is not significantly different from zero if the 
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sample estimate is within  two standard errors   from zero where   the standard error (SE) 

is measured by: 

 SE(rj) jT −
≅

1                (5) 

where T  is the length of the time series and j is the order of autocorrelation. If the sample 

rj is no more than two standard errors from zero,  the null hypothesis that the population rj 

= 0 cannot be rejected at a 95% confidence level (Foster, 1986, p. 233).   

{Insert Table 3 here} 
 
{Insert Figure 1 here} 
 

  Panel B of Table 3 reports the autocorrelations of the first-differenced series of 

RESIDACC and the p-values for the Ljung-Box Q-statistic testing the null hypothesis that 

there is no autocorrelation.  The first and fourth order autocorrelations are negative for 

Materials (-0.570, -0.445, respectively) whereas the second and third order 

autocorrelations are positive (0.147, 0.164, respectively). It suggests that the accruals of 

the Materials sector might follow a cyclical pattern.  However, the Ljung-Box Q-statistic 

is significant at 5 per cent level for the first order, at 10 per cent for the second and fourth 

order and insignificant for the third order.  Thus, the evidence for cyclical pattern is not 

very strong.  Consumer Discretionary  also exhibits a cyclical pattern with the  

autocorrelations for the odd-orders being negative (-0.409, -0.242) and the even-orders   

being positive (0.027, 0.380).  However, the p-values  for the Ljung-Box Q-statistic for 

all the orders are insignificant.  Similarly, although the Industrials sector appears to show 

some cyclical pattern, none of the Ljung-Box Q-statistic is significant at 5 per cent level. 

No other industry shows any clear pattern for its accruals.  Further, none of the 

autocorrelations of any industry is more than twice the standard error for that order.  

Thus, the null hypothesis that the autocorrelations are statistically zero cannot be rejected  
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at 5 per cent level.  So, the underlying population time series for RESIDACC for all 

industries would appear to be descriptive of a random walk model.  

We also regressed RESIDACC on time to identify any trend.  A statistically 

significant positive coefficient would indicate decline in accruals quality over time.  The 

only significant positive coefficient was obtained for Health Care (t-statistic = 1.979, p-

value = 0.079). The coefficients for Consumer Staples (t-statistic = -2.102, p-value = 

0.065) and Industrials (t-statistic = -1.838, p-value = 0.099) are positive and significant 

suggesting that accruals quality for these industries improved over time.   No other 

industry had  a significant coefficient on time. 

3.2. Earnings persistence 

Panel A of Table 4 presents the estimated coefficients of equation (2) as a 

measure of earnings persistence.  Although the estimated coefficients are volatile across 

industries and years, there is no clear pattern suggesting any decline in earnings 

persistence over time.   

Estimated coefficients of Information Technology appear to be highly volatile 

with the largest coefficients of 1.163 in 1998 and 1.087 in 2000 and the smallest 

coefficients of 0.208 in 2001 and 0.318 in 1995. This volatility of earnings persistence in 

the Information Technology industry  reflects the risk characteristics of the industry.  The 

estimated coefficients  of Health Care also appear to be highly volatile with the largest 

coefficient of 1.106 in 2001 and the smallest  coefficient of 0.125 in 1994.  The estimated 

coefficients of the other three sectors, Consumer Discretionary, Consumer Staples and 

Industrials, appear to be stable except  for one  or two years.  Consumer Staples had  the 

highest slope-coefficient of 2.615 in 1997 while Industrials had the highest coefficient of 

1.183 in 1994. While the estimated coefficients of both the Energy  and Materials sectors 

appear to be stable over time, the Energy sector appears  to have higher earnings 

persistence than the Materials sector because the Energy sector has consistently higher 
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coefficients except in 1994 and 2001.  Finally, although the year-wise means and 

medians show  moderate fluctuation, there is no particular upward or downward trend 

over time.  The year-wise coefficients  for each industry and yearly means and medians  

are plotted in Figure 2.   

{Insert Table 4 here} 

{Insert Figure 2 here} 

As Panel B of Table 4 suggests, the first-differenced series of the slope-

coefficients for Information Technology appear to follow a cyclical pattern with the first 

and third order autocorrelation being negative (-0.871, -0.629, respectively) and the third 

and fourth order autocorrelation being positive (0.737, 0.481, respectively). Moreover, 

the Ljung-Box Q-statistics are significant at 5 per cent level for all orders. The first and 

second order autocorrelations are also significantly different from zero (i.e., larger than 

twice the standard error).  Thus, it appears that  earnings persistence of Information 

Technology follows a cyclical pattern of lower orders.  

The Consumer Staples industry also appears to show  a cyclical pattern.  The first 

and third  order autocorrelations are negative (-0.484, -0.132, respectively) and  whereas 

the second and fourth order autocorrelations are positive (0.031, 0.109, respectively).  

However, none of the p-values is significant at 5 per cent level for the Ljung-Box Q-

statistic. Further, none of the autocorrelation coefficients is more than twice the standard 

errors.  Thus, there is no conclusive evidence of either  cyclical pattern or  the 

autocorrelations being significantly different from zero.  So, the underlying population 

time series for slope-coefficients for all industries would appear to be descriptive of a 

random walk model.   

Regressing the slope-coefficients on time reveals that earnings persistence has 

improved over time for Materials (t-statistic = 3.660, p-value = 0.005).  No other industry 

showed any sign of decrease in earnings persistence (i.e., negative coefficient on time).  
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3.3. Earnings predictability 

Earnings predictability (RESIDPER) is measured by the standard deviation of the 

residuals in equation (2) and reported in Panel A of Table 5.   The standard deviations of 

the residuals for Materials, Consumer Discretionary, Consumer Staples and Industrials 

sectors appear to be relatively stable.  The lowest and the highest scores are: Materials 

0.185 in 1996 and 0.259 in 2000, Energy 0.129 in 1997 and 0.275 in 2003,  Consumer 

Discretionary 0.060 in 1996 and 2000, and 0.147 in 1993; Consumer Staples 0.026 in 

2002 and 0.118 in 1997, Industrials 0.090 in 1999 and 0.176 in 1998. On the other hand, 

the standard deviations  of the residuals for the Health Care industry appear to be 

relatively unstable   and range from 0.115 in 1994 to 0.374 in 2001.   Thus, earnings 

predictability in the Health Care industry seems to be low. Un-tabled  means and medians 

of the standard deviations of residuals are higher for Health Care, Information 

Technology, Materials and Energy compared with that of Consumer Discretionary, 

Consumer Staples and Industrials.  When all the industries are aggregated, the means and 

medians across years, although volatile to some extent, do not show any upward or 

downward trend  over time.  It seems logical to conclude  that earnings predictability has 

not declined over the sample period.  Panel A of Table 5  has been plotted in Figure 3. 

{Insert Table 5 here} 

{Insert Figure 3 here} 

As reported in Panel B of Table 5, the Materials industry  appears to exhibit  a 

downward trend in  earnings predictability (RESIDPER) during the sample period.  

Autocorrelation coefficients for all orders  are negative.  However,  none of the p-values 

for the Ljung-Box Q-statistic is significant at 5 per cent level.  Thus, the null hypothesis 

of zero autocorrelation cannot  be rejected at 5 per cent level of significance. Consumer 

Staples appears to show a cyclical pattern with the first (-0.643) and third order  (-0.217) 

autocorrelation coefficients being negative, and the second (0.337) and fourth order 
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(0.174) autocorrelation coefficients being positive. Further, the p-values for the Ljung-

Box Q-statistic  for all the autocorrelations up to the third order are significant at 5 per 

cent level.  No other industry shows any particular trend.  Thus, overall, there is no  

evidence of any downward trend  in earnings predictability for the sample industries  over 

the sample period.  Overall, the underlying time series would appear to follow a random 

walk model.  Further, regressing RESIDPER on time suggests that earnings predictability 

has not improved or  declined for any industry.  

3.4. Earnings smoothness 

In Table 6, Panel A  reports the measures of earnings smoothness for each year 

and each industry and Panel B reports autocorrelations for the first-differenced time 

series from the data in Panel A.  As Panel A shows, although a high proportion of the 

values are close to one or larger than one, suggesting the use of accruals to smooth 

earnings, there is no clear upward trend for any particular industry.  The absence of any 

upward or downward trend over time is more clearly visible in Figure 3 which is based 

on Panel A.  Among the industrial sectors, Consumer Staples appears to have 

overwhelmingly high proportion of values  larger than one suggesting that this industry 

uses accruals for smoothing earnings.  When the mean and median values (un-tabled) of 

smoothness are considered, Materials, Consumer Discretionary, Consumer Staples and 

Industrials have  a higher proportion of means and medians close to one or larger than 

one compared with other industries.  Thus, these industries appear  to have used accruals  

to smooth earnings.  However, there is no clear pattern of increasing smoothness and 

thus, lower earnings quality over time.  

{Insert Table 6 here} 

{Insert Figure 4 here} 

In Panel B of Table 6,  the Health Care industry  appears to show a cyclical 

pattern with the first (-0.681) and the third  (-0.490) order autocorrelation coefficients 
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being negative and the second (0.473) and fourth  (0.404) order autocorrelation 

coefficients being positive.  Moreover, the Ljung-Box Q-statistic for up to the fourth 

order is statistically significant at 5 per cent level.  Thus, there is strong evidence for the 

Health Care industry’s earnings smoothness to follow a cyclical pattern.  No other 

industry shows any significant pattern.   

Regressing Smooth on time reveals that earnings smoothness of Materials (t-

statistic = -2.417, p-value = 0.039) and Health Care (t-statistic = -2.371, p-value = 0.042) 

have declined over time.  No other industry shows any significant increase or decrease in 

earnings smoothness.   

In summary, results reported in Tables 3 to 6 and Figures 1 to 3 suggest no 

evidence of the decline in earnings quality in the sample firms over the period 1993-

2003.  In particular, there is no evidence to suggest that accruals quality has declined over 

time in any of the seven industries analysed.  Although the slope-coefficient estimates of 

equation (2), a measure of earnings persistence,  show some volatility across industries 

and across years, there is no evidence of downward trend in earnings persistence for any 

industry. There is also no evidence of downward trend either in earnings predictability or 

earnings smoothness over the sample period.  In the next section, we turn to examine 

whether earnings quality varies across industries. 

3.5. Earnings quality across industries 

To analyse earnings quality across industries, we employ One-way ANOVA test  

to compare the means across the seven industries for the four measures of earnings 

quality. Because we do not have any a priori  theory as to which industries should  exhibit 

higher earnings quality than others, we  undertake post hoc tests. Our initial tests for 

homogeneity of variances, based on Levene’s test suggest that  the group variances are 

not homogeneous. However,    ANOVA and F-test are considered to be robust when 

group sizes are equal as in our sample.  
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Except for earnings persistence (F-statistic = 1.255, p-value = 0.289),  the  seven 

industry sectors  vary in terms of  accruals quality (F-statistic = 8.327, p-value = 0.000), 

earnings predictability (F-statistic = 28.095, p-value = 0.000),  and earnings smoothness 

(F-statistic = 2.782, p-value = 0.017).  Because of unequal variances among the industry 

sectors, we employ Tamhane’s T2 test for group comparison.  In terms of accruals 

quality, while Information Technology and  Health Care do not appear to be significantly 

different from other industries, Energy, Consumer Discretionary, Consumer Staples and 

Industrials have  significantly higher accruals quality compared to that of Materials  as 

indicated by mean differences of 0.084 (p-value = 0.000), 0.048 (p-value = 0.026), 0.097 

(p-value = 0.000) and 0.077 (p-value = 0.000), respectively.3  There is also evidence to 

suggest that  accruals quality of  Consumer Staples is higher than that of Consumer 

Discretionary (mean difference = 0.049, p-value = 0.030).  No other industry has 

significantly higher or lower quality of accruals. Thus, Consumer Discretionary  

(Materials) appears to have highest  (lowest) accruals quality among the seven industries.  

Pair-wise comparison between industries suggests that earnings predictability of  

Information Technology, Energy, Materials, and Health Care is not significantly higher 

or lower from one another, but these  four industries have lower earnings predictability 

compared with Consumer Discretionary, Consumer Staples and Industrials.  When the 

former industries are contrasted against the latter industries, the t-statistic of 13.564 is 

significant with a p-value of 0.000.  Between Consumer Discretionary and Consumer 

Staples, the former has lower earnings predictability than the latter (mean difference = 

0.043, p-value = 0.000).  Between Consumer Staples and Industrials, Consumer Staples 

has higher earnings predictability than Industrials (mean difference = 0.068, p-value = 

0.000).  Thus, Consumer Staples appears to have highest earnings predictability among 
                                                 
3 These mean differences  are calculated by subtracting  the group means of  Energy, Consumer 
Discretionary, Consumer Staples and Industrials from the group mean of Materials sector.  Because higher 
standard deviations of residuals from equation (1) mean lower accruals quality,  a positive mean difference 
would suggest lower accruals quality of the former industry relative to the latter industry sector. 
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the seven industries. Four industries namely, Information Technology, Energy, Materials 

and Health Care have lower earnings predictability than others.   

 Post hoc tests suggest that no single industry has higher earnings persistence than 

any other industry.  All the pair-wise mean differences are statistically insignificant. 

Except for Information Technology and Health Care, all  industries show negative 

skewness in the measure of earnings persistence.  The means are larger than the medians  

in all these industries (except for Information Technology and Health Care) suggesting 

that lower earnings persistence in most years are offset by larger earnings persistence in a 

few years. Consumer Staples shows the highest volatility in earnings persistence 

(standard deviation = 0.620) while the Energy sector shows the smallest volatility 

(standard deviation = 0.217).  

With respect to earnings smoothness, Consumer Staples appears to have 

significantly lower earnings quality  because it resorts to smoothing earnings  more 

relative to Information Technology (mean difference = 0.492, p-value = 0.008) and 

Health Care (mean difference = 0.389, p-value = 0.021).  However, earnings smoothness 

of Information Technology and Health Care are not significantly different from each 

other (mean difference = 0.102, p-value = 0.998).   Earnings quality (in terms of earnings 

smoothness) of other industry sectors such as Energy, Materials, Consumer Discretionary 

and Industrials are neither significantly higher than that of Consumer Staples nor 

significantly lower than that of Information Technology and Health Care.   Overall,  

Information Technology and Health Care appear to have the lowest level of earnings 

smoothness among the seven industries.  

 

4.  Conclusion 

In this paper we investigate whether earnings quality has declined over time using 

a sample of 340 Australian publicly listed firms over the period 1992-2004. We use four 
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measures of earnings quality: accruals quality, earnings persistence, earnings 

predictability, and earnings smoothness.  Our study is important in the context of 

regulators’ and investors’ concern globally that  business entities, at least in recent years, 

have become increasingly engaged in “cooking the books”  and a general fear that quality 

of financial reporting may have declined in recent times.  There is also pressure from 

investors to bring new legislations for improving corporate governance and disciplining 

rogue managers.   Thus, we perform an industry-level analysis using cash flow and 

earnings data.  We find consistent results in all four measures of earnings quality.  There 

is no evidence to suggest that earnings quality has declined over time in any of the four 

measures.  Thus, any fear that   earnings quality has deteriorated in recent years seems to 

be unjustified.   

We also find that except for earnings persistence, there is cross-sectional variation 

among some industries in terms of accruals quality, earnings predictability and earnings 

smoothness.  Consumer Discretionary appears to have the highest accruals quality among 

the seven industries. Consumer Staples has the highest earnings quality in terms of 

earnings predictability but the lowest earnings quality in terms of earnings smoothness. 

Information Technology and Health Care appear to use earnings smoothing least among 

the seven industries.  

Our findings have important implications for accounting standard setting, 

regulation of financial reporting and financial statement analysis.  In particular, our 

findings raise important questions whether recent rise in corporate regulations is  justified 

on the basis of recent corporate failures and accounting scandals.  This concern of over-

regulation is legitimate because excessive regulation slows innovation and imposes non-

zero costs on firms and investors.  Moreover, the empirical evidence that earnings quality 

varies across industries and the knowledge of which industries exhibit higher earnings 
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quality compared to others has implications for  financial statement analysis and firm 

valuation.  

  A limitation of our study is that we analyse only 340 firms over a 13 year period 

from 1992 to 2004.  But we are unable to extend our sample period because disclosure of 

cash flow data became mandatory in Australia only in 1992 and we are concerned of 

structural change in the data beyond 2004 due to Australia’s adoption of international 

accounting standards.   

This research could be extended by testing earnings quality of firms over time in 

the U.S., which has experienced big corporate collapses, accounting scandals and 

consequently, the rise in corporate regulations.  In addition, this study could be extended 

in a multi-country setting to understand whether earnings quality has deteriorated 

globally over time.   

***** 
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Table 1 
Sample composition by industry sector, 1992-2003 

 

Industry Sector 

 
 
Sample firms 

 
Market composition 
by industry sector 

 
Sample composition 
by industry sector 

 
Energy 
Materials 
Industrials 
Consumer Discretionary 
Consumer Staples  
Health Care 
Information Technology 
 

 
33 

141 
54 
54 
24 
18 
16 

 
11.36% 
36.41% 
13.49% 
11.43% 
 3.99% 
10.43% 
8.57% 

 
 9.71% 
41.47% 
15.88% 
15.88% 
 7.06% 
 5.29% 
 4.71% 

Total 340 95.68%* 100.00%* 
Note: 
♦ Industry sector is defined by two digit Global Industry Classification Standard (GICS) code as follows: 

Industry sector is defined by GICS code as follows: Energy (101010–101020), Materials (151010–
151050), Industrials (201010–203050), Consumer Discretionary (251010–255040), Consumer Staples 
(301010–303020), Health Care (351010–352020), and Information Technology (451010–453010). 

 
* Sample in this study includes seven of the ten two-digit GICS industry sectors.  Telecommunications and 
Utility firms were excluded from the sample due to small number of firms in these industries.  Financial 
firms were excluded from the sample because they face very different regulatory environment. 
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Table 2 
Descriptive statistics for 340 Australian firms from 1992 to 2004 by industry sectors 

 
 
 
 
 
(Table 2 continued on next page.) 
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EARN -0.26 -0.41 -0.16 0.04 0.47 -0.15 -0.23 -0.04 0.04 0.38 -0.18 -0.32 -0.11 0.03 0.35 -0.16 -0.29 -0.04 0.07 0.40 
OCF -0.14 -0.21 -0.07 0.01 0.33 -0.05 -0.13 -0.02 0.11 0.37 -0.07 -0.16 -0.05 0.06 0.28 -0.08 -0.19 0.00 0.10 0.38 
TCA 0.03 -0.07 0.00 0.08 0.36 0.02 -0.04 0.00 0.03 0.25 0.02 -0.05 0.00 0.05 0.61 -0.03 -0.06 0.00 0.07 0.66 
ΔREV 0.08 -0.07 0.00 0.16 0.54 0.04 0.00 0.00 0.04 0.23 0.04 0.00 0.00 0.03 0.61 0.03 -0.01 0.02 0.14 3.02 
PPE 0.23 0.05 0.16 0.29 0.29 0.42 0.01 0.15 0.75 0.54 0.47 0.02 0.14 0.62 3.56 0.29 0.03 0.18 0.41 0.33 
TA 56.63 3.07 9.89 25.22 123.64 436.77 4.59 11.83 65.29 605.22 675.39 3.06 9.33 38.43 1651.709 322.46 5.60 20.61 42.05 1183.9 
LEV 47.1% 0.00% 6.3% 39.5% 1.88 20.6% 0.00% 0.81% 31.2% 0.98 28.4% 0.00% 1.15% 24.5% 2.68 40.2% 0.00% 9.4% 42.9% 1.31 
Firm-
years 205 428 1782 226 
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Table 2 (continued) 
Descriptive statistics for 340 Australian firms from 1992 to 2004 by industry sector 
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EARN 0.01 -0.01 0.04 0.08 0.23 0.02 0.02 0.05 0.08 0.23 -0.02 -0.02 0.04 0.08 0.25 
OCF 0.06 0.01 0.07 0.11 0.25 0.06 0.04 0.07 0.11 0.10 0.05 0.01 0.08 0.13 0.21 
TCA 0.01 -0.03 0.01 0.05 0.26 0.01 -0.03 0.01 0.04 0.13 0.04 -0.03 0.01 0.06 0.55 
ΔREV 0.14 -0.01 0.05 0.21 1.44 0.16 -0.02 0.08 0.23 0.55 0.15 -0.03 0.08 0.27 1.29 
PPE 0.52 0.23 0.40 0.68 1.00 0.64 0.41 0.60 0.80 0.35 0.64 0.28 0.50 0.75 1.97 
TA 343.04 15.63 57.87 269.58 822.65 4434.71 26.02 382.68 3069.77 14060.69 434.43 13.47 39.59 154.06 1303.47 
LEV 42.2% 6.8% 40.1% 70.7% 3.44 169.8% 22.1% 45.5% 79.7% 12.98 50.7% 4.5% 39.7% 79.4% 1.46 
Firm-years 697 312 696 
Notes: 
♦   Industry sectors are defined by GICS codes as follows: Energy (101010-101020), Materials (151010-151050), Industrials (201010 – 203050), Consumer Discretionary 
     (251010-255040), Consumer Staples (301010-303020), Health Care (351010-352020), and Information Technology (451010- 453010). 
♦ Variables are defined as follows: EARN is net income after tax but before extraordinary items. OCF is net operating cash flows as disclosed under the Statement of Cash 

Flows. TCA is total current accruals described as the change in non-cash working capital. ΔREV is change in total operating revenue during the year. PPE is property, plant, 
and equipment. TA is total assets in $ million (Australian). LEV is leverage calculated as [(short term debt + long term debt) / shareholders’ equity].  

♦ EARN, OCF, TCA, ΔREV and PPE are scaled by lagged total assets.  
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Table 3 
Accruals quality as measured by standard deviations of residuals (RESIDACC) from the following equation 
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Panel A: Standard deviations of residuals by industry and year 
Industry Sector 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
Information Technology 0.078 0.188 0.117 0.103 0.089 0.139 0.225 0.18 0.090 0.056 0.083 
Energy 0.054 0.094 0.045 0.057 0.075 0.061 0.085 0.088 0.044 0.064 0.084 
Materials 0.153 0.149 0.182 0.115 0.151 0.123 0.099 0.180 0.165 0.184 0.175 
Health Care  0.065 0.162 0.120 0.116 0.120 0.090 0.252 0.185 0.139 0.446 0.155 
Consumer Discretionary 0.104 0.122 0.104 0.057 0.062 0.141 0.110 0.128 0.100 0.150 0.072 
Consumer Staples 0.076 0.127 0.038 0.050 0.083 0.026 0.033 0.076 0.041 0.027 0.034 
Industrials  0.099 0.106 0.080 0.054 0.078 0.078 0.054 0.062 0.069 0.080 0.071 
Mean across industries 0.090 0.135 0.098 0.079 0.094 0.094 0.123 0.128 0.093 0.144 0.096 
Median across industries 0.078 0.127 0.104 0.057 0.083 0.090 0.099 0.128 0.090 0.080 0.083 

 
Panel B: Autocorrelations of standard deviations of residuals (RESIDACC) (first-differenced) 

Industry Sector AC 
1st Order p-value AC 

2nd Order p-value AC 
3rd Order p-value AC 

4th Order p-value 

Information Technology -0.016 0.953 -0.338 0.424 -0.364 0.263 0.047 0.402 
Energy -0.428 0.118 -0.262 0.176 0.353 0.133 -0.299 0.117 
Materials -0.570 0.038 0.147 0.098 0.164 0.164 -0.445 0.059 
Health Care  -0.550 0.044 -0.057 0.130 0.316 0.122 -0.303 0.106 
Consumer Discretionary -0.409 0.135 0.027 0.326 -0.242 0.355 0.380 0.190 
Consumer Staples -0.480 0.079 -0.349 0.086 0.578 0.014 -0.198 0.022 
Industrials -0.132 0.629 -0.563 0.082 0.232 0.116 0.251 0.127 
Mean across industries -0.503 0.066 -0.005 0.185 0.128 0.302 -0.283 0.262 
Median across industries -0.179 0.514 -0.424 0.210 0.137 0.329 -0.272 0.296 
♦ Notes:  j and  t  denote firm and year, respectively.   See Table 2 for variable and industry sector definitions.  AC is autocorrelation.  The p-value is related to Ljung-Box Q-

statistic testing the null hypothesis that there is zero autocorrelation in the first-differenced time-series.  
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Table 4 
Earnings persistence measured by slope-coefficients estimated from the following equation 
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Panel A: Slope-coefficients by industry and year 
Industry Sector 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
Information Technology 0.617 0.919 0.318 0.819 0.448 1.163 0.429 1.087 0.208 0.421 0.356 
Energy 0.464 0.247 0.528 0.607 0.701 0.971 0.501 0.565 0.354 0.758 0.883 
Materials 0.329 0.378 0.42 0.495 0.485 0.361 0.48 0.404 0.567 0.636 0.573 
Health Care  1.013 0.125 1.074 0.68 0.302 0.523 0.267 0.51 1.106 0.546 0.779 
Consumer Discretionary 0.34 0.397 0.16 0.593 0.962 0.943 0.218 0.496 0.877 0.878 0.351 
Consumer Staples 0.415 0.658 0.641 0.816 2.615 0.474 0.64 0.459 1.078 0.899 0.592 
Industrials 0.222 1.183 0.483 0.485 0.694 0.932 0.496 0.89 0.823 0.785 0.508 
Mean across industries 
Median across industries 

0.486 
0.415 

0.558 
0.397 

0.518 
0.483 

0.642 
0.607 

0.887 
0.694 

0.767 
0.932 

0.433 
0.480 

0.630 
0.510 

0.716 
0.823 

0.703 
0.758 

0.577 
0.573 

 
Panel B: Autocorrelations of slope-coefficients (first differenced) 

Industry Sector AC 
1st Order p-value AC 

2nd Order p-value AC 
3rd Order p-value AC 

4th Order p-value 

Information Technology -0.871 0.001 0.737 0.000 -0.629 0.000 0.481 0.000 
Energy -0.363 0.184 0.165 0.338 -0.338 0.248 -0.238 0.261 
Materials -0.409 0.135 0.017 0.327 -0.037 0.521 -0.358 0.306 
Health Care  -0.549 0.045 -0.033 0.133 0.306 0.131 -0.329 0.099 
Consumer Discretionary -0.033 0.905 -0.583 0.078 -0.241 0.106 0.578 0.012 
Consumer Staples -0.484 0.077 0.031 0.208 -0.132 0.329 0.109 0.452 
Industrials -0.467 0.088 -0.062 0.228 -0.004 0.398 0.328 0.276 
Mean across industries -0.061 0.823 -0.613 0.058 -0.006 0.128 0.362 0.081 
Median across industries -0.200 0.465 -0.480 0.136 0.151 0.223 0.137 0.313 
♦ Notes: j and  t  denote firm and year, respectively.   See Table 2 for variable and industry sector definitions.  AC is autocorrelation.  The p-value is related to Ljung-Box Q-

statistic testing the null hypothesis that there is zero autocorrelation in the first-differenced time-series.  
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Table 5 

Earnings Predictability Measured by Standard Deviations of Residuals (RESIDPER) Estimated from tj
tj
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Panel A: Standard deviations of residuals (RESIDPER) by industry and year  
Industry Sector 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
Information Technology 0.224 0.207 0.195 0.198 0.196 0.262 0.216 0.387 0.349 0.257 0.201 
Energy 0.198 0.212 0.212 0.205 0.129 0.19 0.194 0.236 0.169 0.172 0.275 
Materials 0.218 0.241 0.223 0.185 0.21 0.237 0.25 0.259 0.212 0.226 0.236 
Health Care  0.289 0.115 0.176 0.346 0.128 0.205 0.180 0.229 0.374 0.278 0.367 
Consumer Discretionary 0.147 0.098 0.091 0.06 0.097 0.139 0.089 0.06 0.069 0.102 0.088 
Consumer Staples 0.040 0.043 0.071 0.041 0.118 0.039 0.039 0.035 0.048 0.026 0.066 
Industrials 0.092 0.109 0.121 0.174 0.107 0.176 0.09 0.096 0.106 0.113 0.13 
Mean across industries 0.173 0.146 0.156 0.173 0.141 0.178 0.151 0.186 0.190 0.168 0.195 
Median across industries 0.198 0.115 0.176 0.185 0.128 0.190 0.180 0.229 0.169 0.172 0.201 

 
Panel B: Autocorrelations of standard deviations of residuals (RESIDPER) (first-differenced)  

Industry Sector AC 
1st Order p-value AC 

2nd Order p-value AC 
3rd Order p-value AC 

4th Order p-value 

Information Technology -0.175 0.522 0.001 0.815 -0.176 0.815 -0.070 0.903 
Energy -0.236 0.388 -0.196 0.517 -0.171 0.611 0.212 0.607 
Materials -0.071 0.795 -0.427 0.246 -0.207 0.315 -0.111 0.435 
Health Care  -0.471 0.085 -0.113 0.207 0.295 0.200 -0.309 0.162 
Consumer Discretionary -0.011 0.968 -0.444 0.228 -0.239 0.268 0.131 0.370 
Consumer Staples -0.643 0.019 0.337 0.027 -0.217 0.046 0.174 0.071 
Industrials -0.671 0.014 0.460 0.010 -0.239 0.017 -0.059 0.037 
Mean across industries -0.657 0.016 0.174 0.045 0.195 0.076 -0.359 0.051 
Median across industries -0.514 0.060 -0.042 0.169 0.133 0.277 -0.081 0.407 
Notes:  
♦ j and  t  denote firm and year, respectively.  See Table 2 for variable and industry sector definitions.  AC is autocorrelation.  The p-value is related to Ljung-Box Q-statistic 

testing the null hypothesis that there is zero autocorrelation in the first-differenced time-series.  
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Table 6 
Ratios of earnings smoothness (Smooth) measured by 
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Panel A: Values of Smooth by industry and year 
Industry Sector 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
Information Technology 0.712 1.328 0.930 0.641 0.706 0.335 0.795 0.898 0.575 0.697 0.918 
Energy 0.808 0.815 0.944 1.097 1.370 0.755 0.661 0.681 1.180 0.936 0.926 
Materials 1.834 3.378 0.767 1.553 1.015 0.895 0.918 0.824 0.592 1.007 0.837 
Health Care  0.867 1.014 0.934 1.095 0.861 0.926 0.735 1.013 0.797 0.712 0.708 
Consumer Discretionary 0.945 1.051 1.424 1.148 0.724 0.978 0.961 1.099 0.888 0.965 1.297 
Consumer Staples 1.424 1.587 1.167 0.902 1.395 0.935 1.402 1.769 0.993 1.023 1.349 
Industrials 1.309 1.032 1.125 0.636 0.871 0.766 0.999 0.942 0.741 1.313 0.846 
Mean across industries 1.128 1.458 1.042 1.010 0.992 0.799 0.924 1.032 0.824 0.950 0.983 
Median across industries 0.945 1.051 0.944 1.095 0.871 0.895 0.918 0.942 0.797 0.965 0.918 
 
Panel B: Autocorrelations of values of smooth (first-differenced) 

Industry Sector AC 
1st Order p-value AC 

2nd Order p-value AC 
3rd Order p-value AC 

4th Order p-value 

Information Technology -0.287 0.295 -0.266 0.340 0.221 0.393 -0.356 0.237 
Energy -0.198 0.469 -0.192 0.583 -0.452 0.205 0.348 0.136 
Materials -0.665 0.015 0.241 0.034 -0.048 0.078 -0.029 0.146 
Health Care  -0.681 0.013 0.473 0.008 -0.490 0.003 0.404 0.002 
Consumer Discretionary -0.123 0.652 -0.399 0.274 -0.024 0.458 0.114 0.582 
Consumer Staples -0.369 0.178 -0.376 0.140 0.463 0.055 -0.342 0.041 
Industrials -0.601 0.028 0.259 0.055 -0.013 0.121 -0.138 0.185 
Mean across industries -0.450 0.100 -0.105 0.239 0.314 0.207 -0.339 0.144 
Median across industries -0.683 0.013 0.310 0.022 -0.198 0.040 0.264 0.045 
♦ Notes : j and  t  denote firm and year, respectively.  See Table2 for variable and industry sector definitions.   AC is autocorrelation.  The p-value is related to Ljung-Box Q-statistic 

testing the null hypothesis that there is zero autocorrelation in the first-differenced time-series.  
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Figure 1
Standard deviations of residuals (RESIDACC) estimated from equation (1):

Seven industries: 1993-2003 
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Figure 2

Earnings persistence measured by estimated slope-coefficients 
from equation (2) for seven industries,  1993-2003 
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Figure 3
Standard deviations of the residuals in equation (2) as a measure of earnings predictability
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Figure 4
Earnings smoothness measured by the ratio of standard deviation of operating cash flow 
 
scaled by beginning total assets to standard deviation of earnings scaled by beginning  
total assets: Seven industries, 1993-2003 
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