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 1. Introduction
 This study investigates the implications of ineffective internal control and the mandatory reportingof material weaknesses in internal control for financial analysts issuing earnings forecasts. Section 404of the Sarbanes–Oxley Act (SOX) of 2002 (hereafter referred to as SOX 404) mandates the monitoringof internal control over financial reporting for publicly traded non-financial firms and the public dis-closure of material weaknesses in firms’ internal control. Although SOX 404 was enacted over a decadeago, internal control reporting requirements continue to evolve. For example, SOX 404 became effec-tive for U.S. accelerated filers beginning with fiscal years ending on or after November 15, 2004, butcompliance with SOX 404 for non-accelerated filers was delayed more than three times and ultimatelyeliminated with passage of the Dodd-Frank Act in 2010. In addition, the Jumpstart Our Business Start-ups Act signed into law on April 5, 2012, allows emerging growth companies to delay SOX 404 require-ments for up to five years after going public (United States Government Printing Office (GPO), 2012).1
 Many financial press articles and professional commentaries criticize SOX 404 because of the direct costsassociated with developing, sustaining, and assessing the effectiveness of internal control as well as thepotential indirect costs related to firms’ decisions to de-list or forgo initial public offerings as a result ofthe regulation (for a summary see Krishnan et al., 2008 and SEC, 2011). At the same time, the benefits ofeffective internal control or the benefits associated with the reporting on internal control effectivenessare not as easily measured.
 We investigate the implications of ineffective internal control and mandatory internal controlreporting for analysts because their forecasts affect investors’ resource allocation decisions. Priorresearch suggests that firms with ineffective internal control have less reliable financial reporting(Doyle et al., 2007b; Ashbaugh-Skaife et al., 2008) and greater information uncertainty (Beneishet al., 2008) that potentially impedes analysts’ forecasting process. On the other hand, as sophisticatedusers of financial statements, analysts often adjust reported financial data for what they consider to betransitory or non-recurring items (Bradshaw and Sloan, 2002) or off-balance sheet assets and liabilities(Hopkins et al., 2000). In addition, in developing their forecasts of earnings, analysts utilize informationnot necessarily affected by internal control problems such as non-financial information contained inannual and quarterly reports, SEC filings, and supplemental disclosures outside of the financial state-ments. Consequently, it is an empirical question whether material weaknesses in internal control arerelated to analyst forecast accuracy, analyst forecast dispersion, and/or analyst coverage decisions.
 We find analysts’ earnings forecasts are significantly less accurate for firms with materialweaknesses in internal control. This finding suggests that analysts’ acquisition of private informationcannot overcome the negative effects of ineffective internal control on the reliability of firms’ financialreports. Second, we document that material weaknesses in internal control are associated with greaterforecast dispersion. This finding suggests ineffective internal control creates greater informationuncertainty to users of financial statements (Beneish et al., 2008; Ashbaugh-Skaife et al., 2009).
 An analyst’s decision to issue a forecast is based on the costs and benefits associated with followingthe firm (see e.g., Ramnath et al., 2008). If analysts think that the costs of following firms with ineffectiveinternal control are too high because of decreased information quality and increased uncertainty aboutthe earnings process, they may be less likely to follow such firms. In contrast, because prior researchsuggests the disclosure of internal control problems conveys new information to equity investors(e.g., Lopez et al., 2009), analysts may prefer to follow firms that disclose material weaknesses ininternal control because their earnings forecasts are more valued by investors seeking guidance onthe future performance of these firms. We find analyst following is lower for firms with known materialweaknesses in internal control relative to firms having effective internal control. In addition, the resultsof a change analysis indicate that analyst coverage declines after firms receive adverse internal controlopinions from their auditors. These findings suggest that analysts perceive the costs of following firmswith material weaknesses in internal control to outweigh any benefits of covering such firms.
 1 An emerging growth company is defined as any issuer that has total annual gross revenues of less than $1,000,000,000 duringits most recently completed fiscal year. A company continues to be classified as an emerging growth company until the earlier of(1) five years after the public offering of common stock; (2) having sales greater than $1,000,000,000; (3) issuing more than$1,000,000,000 in non-convertible debt; or (4) being deemed a large accelerated filer (United States GPO, 2012).
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 To provide further evidence on the implications of internal control for analysts, we conduct threesensitivity tests. Managers make investments in personnel, data collection processes, and computersecurity systems, etc., that affect the likelihood of having effective internal control (COSO, 2011). Asa result, the effectiveness of internal control over financial reporting is subject to endogeneity con-cerns. Our first sensitivity test repeats our multivariate analysis controlling for the possible endogene-ity of having ineffective internal control over financial reporting, and the results are robust to thiscontrol. The second sensitivity test documents that forecast accuracy improves and forecast dispersiondiminishes after firms remediate their material weaknesses in internal control, and analyst followingcontinues to decline when firms fail to remediate their internal control problems.
 Our third sensitivity test examines whether management earnings guidance has any implicationfor our findings. Feng et al. (2009) report evidence that management’s forecast guidance is less accu-rate for firms with ineffective internal control. Thus, it could be that our findings of poorer forecastaccuracy and greater forecast dispersion in the presence of ineffective internal control are simplydue to less accurate management guidance. After controlling for management earnings guidance,we continue to find that analysts’ forecast accuracy is worse and dispersion is greater for firms withineffective internal control. Moreover, we find management earnings guidance by firms with ineffec-tive internal control results in increased analysts’ forecast dispersion, suggesting that managementearnings guidance contributes to analysts’ uncertainty when firms have internal control problems.Interestingly, analysts are more likely to follow a firm after it discloses internal control problems whenits management issues earnings guidance. This finding suggests that, after internal control problemsare disclosed, analysts seek management earnings guidance in an effort to reduce uncertainty causedby ineffective internal control. In doing so, however, analysts fail to consider that management earn-ings guidance is also affected by material weaknesses in internal control.
 Our study makes several contributions to the literature. First, our study contributes to the literatureassessing the consequences of Section 404 of SOX.2 Some of the prior internal control research investi-gates the estimated costs of firms’ compliance with Section 404 (Krishnan et al., 2008), whereas other stud-ies examine the potential benefits of Section 404 reporting (Li et al., 2008; Schneider and Church, 2008).There are also studies that focus on the effect of internal control problems on the financial statements(McMullen and Raghunandan, 1996; Doyle et al., 2007b; Ashbaugh-Skaife et al., 2008) and on auditorswho opine on the financial statements (Hogan and Wilkins, 2008). Lopez et al. (2009) provide evidencethat the auditor’s adverse internal control opinion has significant implications for investors’ perceptionsof the predictability of earnings. Our findings extend the work of Lopez et al. (2009) by demonstrating thatanalysts’ earnings forecasts are less accurate when firms have ineffective internal control thereby provid-ing direct evidence that material weaknesses in internal control lower the predictability of earnings.
 Our study also contributes to the analyst and management forecast literature. Analysts’ earningsforecasts provide timely information that is not readily available from other sources (Brown et al.,1987), and management is known for issuing earnings guidance to influence analysts’ forecasts ofearnings (Francis et al., 1997). Feng et al. (2009) document managers, who rely on internal reportsto develop their earnings forecasts, are affected by internal control problems in that they issue lessaccurate earnings guidance when their firms have ineffective control. We document that analysts’earnings forecasts are less accurate and analysts’ forecast dispersion is greater when firms have inef-fective internal control and that these findings hold after controlling for management earnings guid-ance. We also provide evidence that the public reporting of ineffective internal control affects analysts’decisions to follow firms as analyst coverage is lower in the year following an adverse internal controlreport. Our study provides new insights into the consequences of ineffective internal control on animportant class of financial statement users and suggests the required reporting on the effectivenessof internal control is beneficial to understanding the properties of analysts’ forecasts.
 The rest of the paper proceeds as follows. Hypotheses are developed in Section 2. Section 3describes our research design. Section 4 presents results and discusses additional analyses. Weconclude in Section 5.
 2 While our study focuses on Section 404, there are seven main provisions of SOX that arguably had an impact on the U.S. capitalmarket (Choi et al., 2008). See Filbeck et al. (2011) for a review of the studies examining shareholders’ reactions to SOX-relatedannouncements.
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 2. Background and hypotheses development
 2.1. Background
 Internal control over financial reporting begins with management setting financial reporting objec-tives relevant to the firm’s business activities and operating environment (COSO, 2006). Once thefinancial reporting objectives are set (e.g., appropriate accounting for lease contracts), managementis expected to identify and assess the risk of failing to meet the objectives and whether this risk couldresult in a material misstatement of the financial statements (e.g., having to restate the financialstatements for lease contracts improperly accounted for as operating leases). The monitoring of inter-nal control is an important component of the COSO’s Internal Control-Integrated Framework becausemonitoring of personnel, policies, and procedures ensures that internal control continues to operateeffectively (COSO, 1992, 2011).3 Evidence substantiating the effectiveness of internal control can comeabout by observing the controls in operation or by compliance testing of controls.
 Once a control deficiency is recognized, the Framework recommends that the identified problem becommunicated to the person responsible for the control’s operation and to at least one managementlevel higher. Control deficiencies, or even significant deficiencies in control, are not publicly disclosed.Rather, Section 404(b) of SOX requires only the public disclosure of material weaknesses in internalcontrol over financial reporting. The distinction between control deficiencies, significant deficienciesand material weaknesses in internal control is made in Auditing Standard (AS) Number 5 (PCAOB,2007), which requires the external auditor to evaluate the severity of each control deficiency todetermine whether the deficiencies, individually or in combination, are deemed to be material. Thedisclosure of material weaknesses in internal control appears in the internal control report issuedby the external auditor and contained within a firm’s 10-K.4
 2.2. Hypothesis development
 A material weakness in internal control can affect the quality of earnings in two ways. First, whenthere is a lack of personnel, appropriate oversight, or proper documentation, there is a greater likeli-hood that unintentional errors will occur in the accounting cycle introducing noise into the earningsprocess thereby reducing earnings quality. Second, when there are limited policies or less-definedprocedures to follow in developing estimates or making accounting measurement choices, managerscan use the additional discretion that exists in the absence of effective internal control to introduce abias in earnings thereby reducing earnings quality.5
 Consider, for example, the following excerpt from Dell Inc.’s 2006 annual report related to itsmaterial weaknesses in internal control:
 3 The Framework consists of the following five components: (1) the control environment; (2) risk assessment; (3) controlactivities; (4) information and communication; and (5) monitoring (COSO, 1992).
 4 The ultimate decision to classify an internal control deficiency or combination of deficiencies as a material weakness ininternal control, and thereby publicly disclose the internal control problem, is often the result of negotiation between the externalauditor and the firm’s management and audit committee. Recently, a report by the Public Company Accounting Oversight Boardindicated that 22 percent of the audit reviews of the largest U.S. accounting firms indicated that the audit firms failed to gatherenough evidence to support effective internal control opinions (PCAOB, 2012). To the extent audit firm and managementnegotiations or the lack of audit effort result in more Type II internal control report errors (i.e., the issuance of a clean internalcontrol report when a material weakness in internal control exists), our empirical tests are biased against finding results.
 5 The induced bias can either enhance or diminish the predictability of earnings conditional on whether the bias aligns ordeviates from prior earnings patterns. It is important to note that analysts use unaudited quarterly financial statements indeveloping their earnings forecasts, and earnings forecasts are issued before the audited annual report is available. When,throughout the year, there are inconsistencies or bias in accounting for routine transactions due to the lack of policies andprocedures inherent in ineffective internal control (e.g., sales returns by customers are not properly accounted for or the estimateof sales returns is lower than prior years but still within the acceptability of GAAP, respectively), earnings are of lower quality. Incontrast, errors in asset or liability accounts (e.g., inventory or accounts payable, respectively) resulting from material weaknessesin internal control often times are identified by the auditor’s substantive testing and corrected via adjustments booked in the firm’saccounting records (e.g., properly recording inventory on-hand and the corresponding accounts payable as a result of a delivery onthe last day of the fiscal year). As a result, end-of-year asset and liability balances reported on firms’ balance sheets are consideredto be reliable for financial reporting and firms having material weaknesses in internal control can receive clean audit opinions.
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 [A]ccounting adjustments were viewed at times as an acceptable device to compensate for opera-tional shortfalls, which in certain instances led to inappropriate accounting decisions and entriesthat appear to have been largely motivated to achieve desired accounting results and, in someinstances, involved management override of controls.Journal entries, both recurring and nonrecurring, were not always accompanied by sufficientsupporting documentation and were not always adequately reviewed and approved for validity,completeness, and accuracy.(Dell, Inc., 2007)
 Dell’s statements draw attention to how material weaknesses in internal control can compromisethe reliability of financial information via the introduction of noise, due to the lack of proper account-ing of routine transactions, or bias, due to managers’ accounting adjustments used to meet financialreporting goals.
 Analysts are considered sophisticated users of firms’ financial statements but rely on firms’financial information in forming their earnings forecasts. Analyst forecast errors often proxy for lowearnings quality.6 Recent research examines the ramifications of the predictable component of analystforecast errors. Hughes et al. (2008) present evidence suggesting that the market can comprehend thepredictability of analyst forecast errors, and Pinello (2008) shows that investors adjust analyst forecaststo undo the effects of perceived errors contained in analyst forecasts. In addition, Mohanram and Gode(2013) show that predictable errors in analyst forecasts explain the documented weak correlationbetween implied cost of equity and realized returns. Our study looks to firms’ material weaknesses ininternal control as a factor to consider when explaining analysts’ forecast errors.
 Specifically, we expect analysts to have greater difficulty in accurately predicting the earnings offirms with material weaknesses in internal control than of firms with effective internal controlbecause ineffective internal control threatens the reliability of firms’ financial information (COSO,1992). Stated in the alternative, our first hypothesis is:
 H1. Analysts’ earnings forecasts are less accurate for firms with ineffective internal control than forfirms with effective internal control.
 Dispersion in analysts’ forecasts is indicative of the degree of uncertainty about a firm’s informa-tion environment (e.g., Imhoff and Lobo, 1992; Payne and Robb, 2000; Herrmann and Thomas,2005; Kim and Park, 2009). The work of Ashbaugh-Skaife et al. (2009) suggests that ineffective internalcontrol creates greater information uncertainty because by definition a material weakness in internalcontrol indicates more than a remote likelihood that a material misstatement of the financialstatements exists. Consequently, ineffective internal control increases the degree of uncertainty inanalysts’ forecasting environment leading to less agreement among analysts. Therefore, we expectforecast dispersion to be greater for firms with material weaknesses in internal control relative tofirms with effective internal control. Formally, our second hypothesis is:
 H2. Analysts’ earnings forecast dispersion is greater for firms with ineffective internal control than forfirms with effective internal control.
 Analysts potentially condition their firm coverage choices based on the information contained inauditors’ internal control opinions. Research indicates that analysts’ coverage is influenced by variousfirm-specific factors. For example, analyst following is greater for larger firms (Bhushan, 1989) and forfirms with lower share prices (Brennan and Hughes, 1991). Moreover, analysts are less willing to coverpoorly performing firms because the earnings of such firms are less informative regarding futureperformance (McNichols and O’Brien, 1997). Given adverse internal control reports signal potentialproblems with future financial statements, analysts may choose not to follow firms whose auditorshave issued adverse internal control opinions.
 On the other hand, analysts potentially have incentives to follow firms that have disclosed internalcontrol problems because, ceteris paribus, analysts’ acquisition of private information on such firmsmay have the most added-value for market participants. Barth et al. (2001) suggest analysts can
 6 See Ramnath et al. (2008) for a review of the financial analyst forecasting literature.
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Table 1Sample selection.
 Number of firm-years from I/B/E/S with at least three analyst earnings forecasts issued within 90 days prior toearnings release in 2004 through 2009
 6241
 Less: Firm-years missing the necessary Compustat data to estimate empirical models 567Less: Firms lacking the necessary Audit Analytics data to estimate empirical models 402Number of firm-years meeting data requirements to test for analyst forecast accuracy and dispersion 5272Number of firm-years with effective internal control 5064Number of firm-years with material weaknesses in internal control 208
 308 S.B. Clinton et al. / J. Account. Public Policy 33 (2014) 303–327
 benefit from acquiring private information about firms with less transparent financial reportingbecause such activities can yield more profitable investment recommendations and higher tradingcommissions. In support of their contention, Barth et al. (2001) document that analyst coverage isgreater for firms with more information asymmetry as captured by the degree of intangible assetsnot recognized in the financial statements.
 Given it is unclear whether ineffective internal control reports repel or attract analyst following, wemake a non-directional hypothesis regarding analyst coverage subsequent to the disclosure of firms’internal control effectiveness. Our third hypothesis is:
 H3. Analyst following in the year subsequent to the filing of an internal control report differs betweenfirms receiving adverse internal control opinions and firms receiving clean internal control opinionsfrom their auditors.
 3. Research design
 3.1. Sample and data
 Our sample represents the intersection of firms having data on Thomson Financial I/B/E/S, Compu-stat, and Audit Analytics. Our sample period begins in 2004 because 2004 is the first year in whichauditors reported on firms’ internal control effectiveness under Section 404 of SOX7 and ends in2009. To be included in the sample, firms must have (1) at least three individual analyst forecasts issuedwithin 90 days before the annual earnings announcement date; (2) at least one SOX Section 404 internalcontrol report during the years 2004 to 2009; and (3) financial data necessary to measure control vari-ables entering our empirical models. As described in Table 1, our sample consists of 5272 firm-years. Weclassify firms as having ineffective internal control if they receive an adverse auditor’s internal controlopinion under SOX Section 404. Of the 5272 firm-years in our sample, 208 have ineffective internal con-trol and 5064 have effective internal control.
 3.2. Methodology
 To test H1, we model analysts’ forecast accuracy as a function of material weaknesses in internalcontrol (MWIC) and control variables for firm i and year t, along with fixed-year and fixed-industryeffects using a cross-sectional ordinary least-squares regression:8
 7 Follsignal oSOX Secrules ar
 8 Fixe
 owing prior research, we use the auditor’s opinion of internal control effectiveness provided under SOX Section 404 as af firms’ internal control effectiveness in the current year. Even though internal control effectiveness is also disclosed undertion 302, we do not use Section 302 disclosures because, as Ashbaugh-Skaife et al. (2007) point out, Section 302 disclosuree more ambiguous and require a less rigorous evaluation of internal control.d-industry effects are based on I/B/E/S industries.
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 ACCYit ¼ aþ b1MWICit þ b2SIZEit þ b3FOLLOWINGit þ b4HORIZONit þ b5LOSSit
 þ b6CHGEARNit þ b7EPSit þ b8STDEARNit þ b9LAGDISPit þ b10AUDITORit
 þ bx
 X2009
 x¼2004
 Yearþ bz
 X12
 z¼1
 Industryþ eit ð1Þ
 We code MWIC as one if firm i in year t is identified as having weak internal control based on anadverse Section 404 internal control report and zero otherwise. H1 predicts a significantly negativecoefficient for MWIC, consistent with ineffective internal control being associated with less accurateanalysts’ forecasts.
 The measurement of analysts’ forecast accuracy (ACCY) begins with the calculation of forecast errordefined as the absolute value of the mean of all individual analyst forecasts issued within 90 daysbefore earnings announcement minus actual earnings, scaled by beginning-of-year t stock price.9
 ACCY is the negative of the log of the absolute forecast error so that higher (lower) values reflect better(worse) forecast accuracy.10
 Eq. (1) controls for factors known to affect analysts’ forecast accuracy, namely firm size, analyst fol-lowing, forecast horizon, profit or loss, changes in earnings, earnings level, earnings volatility, laggedforecast dispersion, and audit quality. Research shows that analysts’ forecasts are more accurate forlarger firms (Lang and Lundholm, 1996), which is consistent with the notion that large firms tendto have better disclosure policies, thereby providing analysts more information on firm fundamentals.We measure firm size (SIZE) as the log of the market value of common equity at the beginning of year tand expect a positive relation between SIZE and ACCY. The work of Lys and Soo (1995) and Brown(1997) indicates forecast accuracy improves as analyst following increases. We control for analyst fol-lowing (FOLLOWING) using the number of individual analysts issuing forecasts of current-year earn-ings during the fiscal year and expect a positive association between FOLLOWING and ACCY. Based onBrown (2001), who documents that forecasts issued closer to earnings announcements are more accu-rate than forecasts with longer forecast horizons, we control for forecast horizon (HORIZON) measuredas the log of the average number of days between the forecast date and the earnings announcementdate. We expect a negative relation between HORIZON and ACCY.
 Analyst earnings forecasts are less accurate when firms report losses (Hwang et al., 1996), so wecontrol for loss firms by coding LOSS as one if actual earnings are negative and zero otherwise. We pre-dict a negative relation between LOSS and ACCY. Because larger earnings changes are associated withless accurate forecasts (Lang and Lundholm, 1996), we control for the change in earnings (CHGEARN),measured as the absolute value of the difference between current-year actual earnings and prior-yearactual earnings deflated by beginning-of-year t stock price. We expect a negative relation betweenCHGEARN and ACCY. We control for earnings level, measured as current-year earnings per share(EPS), but we make no prediction regarding the sign of the coefficient on EPS because prior researchis inconclusive on the relation between earnings level and forecast accuracy (Eames and Glover, 2003).
 Higher earnings volatility is associated with less accurate forecasting (Kross et al., 1990), so wecontrol for the volatility of earnings (STDEARN), measured as the standard deviation of actual earningsover the prior three years. We expect a negative relation between STDEARN and ACCY. Brown et al.(1987) document a negative relation between analysts’ forecast accuracy and the log of lagged analystforecast dispersion. Thus, we include lagged forecast dispersion (LAGDISP), measured as the log of thestandard deviation of earnings forecasts at t � 1 scaled by beginning-of-year t � 1 stock price. Weexpect a negative relation between LAGDISP and ACCY. Behn et al. (2008) show that audit quality ispositively related to forecast accuracy, so we control for audit quality coding AUDITOR as one if theauditor is one of the largest four audit firms in year t and zero otherwise.11 We expect a positive rela-tion between AUDITOR and ACCY.
 sistent with most studies, we use split-unadjusted I/B/E/S data, and we use the same data source (I/B/E/S) for both actualecasted earnings. See Philbrick and Ricks (1991) for the importance of this methodological choice.ause ACCY is highly skewed, we use the log of this variable in multivariate tests.largest four audit firms include PricewaterhouseCoopers, Deloitte & Touche, Ernst & Young, and KPMG. Results are robust
 ifying Grant Thornton and BDO Seidman as high quality auditors.
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 To test H2 that analysts’ forecast dispersion is greater for firms with ineffective internal control, weestimate the following ordinary least-squares regression:
 12 Towithinforecast
 13 Becmeasurto measH3 is cowhere L
 DISPit ¼ aþ c1MWICit þ c2SIZEit þ c3FOLLOWINGit þ c4HORIZONit þ c5CHGEARNit
 þ c6STDEARNit þ c7AUDITORit þ cx
 X2009
 x¼2004
 Yearþ cz
 X12
 z¼1
 Industryþ eit ð2Þ
 DISP is the log of the standard deviation of earnings forecasts issued within 90 days before the cur-rent year’s earnings announcement scaled by beginning-of-year t stock price.12 Our test variable,MWIC, is defined previously. H2 predicts a significantly positive coefficient for MWIC, consistent withmaterial weaknesses in internal control creating more uncertainty in analysts’ forecasting environment.
 Control variables in Eq. (2) are based on prior research linking analysts’ forecast dispersion to firmsize, forecast horizon, earnings volatility, changes in earnings, analyst following, and audit quality(Lang and Lundholm, 1996; Byard and Shaw, 2003; Mensah et al., 2004). SIZE, HORIZON, STDEARN,CHGEARN, FOLLOWING, and AUDITOR are defined previously. Because there is more publicly availableinformation for large firms thereby reducing information uncertainty, we expect SIZE to be negativelyassociated with DISP. Firms with longer forecast horizons have greater forecast dispersion, so we pre-dict a positive relation between HORIZON and DISP. We expect a positive relation between STDEARNand DISP and between CHGEARN and DISP because earnings volatility increases the uncertainty offirms’ future earnings. Based on Mensah et al. (2004), who document a positive relation between ana-lyst forecast dispersion and analyst following, we predict a positive coefficient on FOLLOWING. Behnet al. (2008) document a negative association between analysts’ forecast dispersion and audit quality,so we expect a negative relation between AUDITOR and DISP.
 To test H3, which predicts analyst following differs after firms disclose internal control problems,we regress FOLLOWING on internal control effectiveness disclosed in year t � 1 (LAGMWIC) using thefollowing ordinary least-squares regression:
 FOLLOWINGit ¼ aþ d1LAGMWICit þ d2SIZEit þ d3EGROWTHit þ d4STDRETit þ d5STDEARNit
 þ d6ERCORRit þ d7CHGEARNit þ dx
 X2009
 x¼2004
 Yearþ dz
 X12
 z¼1
 Industryþ eit ð3Þ
 For the analyst following model, LAGMWICit reflects firm i’s MWIC as of t � 1 because we areinvestigating analysts’ firm coverage choices after firms receive adverse internal control opinions,i.e., once analysts have knowledge of internal control problems.13 H3 predicts a significant coefficientfor LAGMWICit, consistent with the disclosure of material weaknesses in internal control beingassociated with analysts’ coverage decisions.
 We include SIZE in Eq. (3) because large firms are known to have greater analyst coverage (Brennanand Hughes, 1991), so we predict a positive relation between SIZE and FOLLOWING. Lang et al. (2004)argue that analysts may be attracted to higher growth firms. We control for firm growth (EGROWTH)by using the average percentage of growth in annual earnings over t � 3 to t � 1. We predict a positiverelation between FOLLOWING and EGROWTH. Analysts prefer to follow firms with less performancevariability (Lang et al., 2004), so we control for the volatility of returns (STDRET) and the volatilityof earnings (STDEARN). STDRET is the standard deviation of monthly returns over t � 3 to t � 1 andSTDEARN is defined previously. We expect FOLLOWING to be negatively related with STDRET andSTDEARN.
 draw a meaningful inference with respect to our forecast dispersion model, we require at least three analyst forecaststhe 90-day period preceding the earnings announcement. Results for H2 are robust when requiring at least four analysts. Because DISP is highly skewed, we use the log of this variable in multivariate tests.ause 2004 is the first year in which SOX 404 internal control reports were disclosed and 2009 is our last sample year,ement of LAGMWIC spans 2004 through 2008. In addition, the sample is reduced by firm-years lacking necessary CRSP dataure variables entering the analyst following model (Eq. (3)). As a result of these two requirements, the sample used to testmprised of 4329 firm-year observations consisting of 200 observations where LAGMWIC equals 1 and 4129 observationsAGMWIC equals 0.
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Table 2Descriptive statistics.
 n Mean Std. Dev. Median
 Panel A: Distributional statisticsTest variableMWIC 5272 0.04 0.19 0.00
 Dependent variablesACCY
 MWIC = 0 5064 �0.72 1.80 �0.20MWIC = 1 208 �1.08 1.93 �0.39
 DISPMWIC = 0 5064 0.59 1.26 0.20MWIC = 1 208 0.86 1.72 0.34
 FOLLOWINGLAGMWIC = 0 4129 16.29 8.28 15.00LAGMWIC = 1 200 13.47 7.08 12.00
 Control variablesSIZE
 MWIC = 0 5064 12,266.48 31,376.84 2,856.50MWIC = 1 208 5,687.23 27,217.87 1,113.25
 HORIZONMWIC = 0 5064 4.35 0.24 4.44MWIC = 1 208 4.29 0.33 4.42
 LOSSMWIC = 0 5064 0.11 0.31 0.00MWIC = 1 208 0.21 0.41 0.00
 EPSMWIC = 0 5064 1.91 1.84 1.69MWIC = 1 208 0.90 1.73 0.75
 CHGEARNMWIC = 0 5064 0.04 0.07 0.01MWIC = 1 208 0.05 0.08 0.02
 STDEARNMWIC = 0 5064 0.68 1.08 0.38MWIC = 1 208 0.61 1.00 0.34
 LAGDISPMWIC = 0 5064 0.42 0.78 0.17MWIC = 1 208 0.61 1.08 0.24
 (continued on next page)
 S.B.Clintonet
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Table 2 (continued)
 n Mean Std. Dev. Median
 AUDITORMWIC = 0 5064 0.94 0.23 1.00MWIC = 1 208 0.90 0.30 1.00
 n 1 2 3 4 5 6 7 8 9 10 11 12
 Panel B: Pearson (top) and Spearman (bottom) correlations1. MWIC 5,272 �0.06 0.07 �0.07 �0.11 �0.05 0.06 0.03 �0.11 �0.01 0.06 �0.042. ACCY 5,272 �0.08 �0.46 0.11 0.17 0.01 �0.26 �0.30 0.18 �0.14 �0.27 0.043. DISP 5,272 0.07 �0.67 �0.10 �0.26 0.03 0.41 0.50 �0.31 0.24 0.53 �0.054. FOLLOWING 4,329 �0.08 0.20 �0.11 0.57 0.15 �0.10 �0.11 0.15 0.02 �0.10 0.215. SIZE 5,272 �0.11 0.29 �0.25 0.58 0.16 �0.27 �0.25 0.46 0.05 �0.22 0.286. HORIZON 5,272 �0.06 0.05 0.00 0.14 0.17 �0.04 0.00 0.10 0.03 �0.03 0.027. LOSS 5,272 0.06 �0.34 0.37 �0.10 �0.27 �0.03 0.51 �0.57 0.14 0.33 �0.078. CHGEARN 5,272 0.03 �0.45 0.46 �0.12 �0.24 �0.03 0.38 �0.32 0.35 0.38 �0.069. EPS 5,272 �0.12 0.29 �0.32 0.16 0.49 0.10 �0.54 �0.24 0.16 �0.25 0.1310. STDEARN 5,272 �0.03 �0.15 0.20 0.06 0.14 0.03 0.11 0.29 0.28 0.29 0.0511. LAGDISP 5,272 0.06 �0.41 0.53 �0.11 �0.22 �0.03 0.31 0.41 �0.28 0.23 �0.0312. AUDITOR 5,272 �0.04 0.08 �0.04 0.23 0.28 0.02 �0.07 �0.05 0.14 0.10 �0.04
 Variable definitions:
 MWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report and zero otherwise.LAGMWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report in year t � 1 and zero otherwise.ACCY: The negative of the absolute value of forecast error scaled by beginning-of-year t stock price in which the forecast error is the mean of all individual analyst forecasts issuedwithin 90 days before earnings announcement minus actual earnings.DISP: The standard deviation of earnings forecasts at time t scaled by beginning-of-year t stock price.FOLLOWING: The number of individual analysts issuing forecasts for year t.SIZE: The log of market value of common equity at the beginning of year t.HORIZON: The log of the average number of days between the forecast date and earnings announcement.LOSS: An indicator variable equal to one if actual earnings are negative and zero otherwise.EPS: Earnings per share, winsorized at the top and bottom 5th and 95th percentiles.CHGEARN: The absolute value of the difference between current earnings and earnings from the prior year, divided by beginning-of-year t stock price, winsorized at the top and bottom1st and 99th percentiles.STDEARN: The standard deviation of reported earnings over the previous three years.LAGDISP: The log of the standard deviation of earnings forecasts at time t � 1 scaled by beginning-of-year t stock price.AUDITOR: An indicator variable equal to one if the firm engages one of the four largest audit firms in year t and zero otherwise.
 Note: Table 1 describes our sample selection. For the dependent variable FOLLOWING, the sample was reduced by the number of observations lacking SOX 404 reports in year t � 1(n = 779) and the CRSP data to measure control variables entering the analyst following model (n = 164). For descriptive statistics, ACCY, DISP, and LAGDISP are multiplied by 100. Forcorrelations and in the empirical tests, we used logged values of ACCY, DISP, SIZE, and LAGDISP. In Panel B, FOLLOWING is correlated with LAGMWIC while ACCY, DISP, and controlvariables are correlated with MWIC. Bolded values in Panel A indicate statistically significant differences in means or medians between effective and weak internal control firms at the 0.05level or better. Bolded values in Panel B indicate statistically significant correlations at a level of 0.05 or better.
 312S.B.Clinton
 etal./J.A
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 33(2014)
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 Lang et al. (2004) argue that a low returns-earnings correlation is likely to reduce analysts’ incen-tives to follow firms because it reduces the potential benefits of forecasting earnings. Therefore, wecontrol for the historical returns-earnings correlation (ERCORR) using the correlation between annualreturns and earnings over t � 3 to t � 1 in which annual returns are determined based on monthlybuy-and-hold returns from the CRSP monthly file. We expect a positive relation between FOLLOWINGand ERCORR. Lang et al. (2004) document a negative association between earnings changes and ana-lyst following. As such, we expect a negative relation between FOLLOWING and CHGEARN, whereCHGEARN is defined previously.
 3.3. Descriptive statistics
 Panel A of Table 2 presents descriptive statistics for our test variable, dependent variables, and con-trol variables. We conduct univariate tests of differences in means and medians for dependent andcontrol variables for ineffective versus effective internal control. Because H3 pertains to analyst firmcoverage choices after firms’ disclosure of internal control effectiveness, univariate contrasts for FOL-LOWING denote internal control effectiveness measured as of t � 1; contrasts for all other variablesare for internal control effectiveness measured as of t. Bolded values indicate statistically significantdifferences in means or medians between ineffective and effective internal control firms at the 0.05level or better.
 Four percent of firm-years have ineffective internal control. The mean and median ACCY for inef-fective internal control firms (mean = �1.08, median = �0.39) are significantly more negative thanthose for effective internal control firms (mean = �0.72, median = �0.20), providing initial evidencethat forecast accuracy suffers if firms have ineffective internal control. The mean and median DISPfor ineffective internal control firms (mean = 0.86, median = 0.34) are significantly greater than thosefor effective internal control firms (mean = 0.59, median = 0.20), providing initial evidence that fore-cast dispersion is greater if firms have ineffective internal control. The mean and median FOLLOWINGfor firms with ineffective internal control in t � 1 (mean = 13.47, median = 12.00) are significantlylower than those for firms with effective internal control in t � 1 (mean = 16.29, median = 15.00), indi-cating that analyst coverage is significantly lower after the public disclosure of material weaknesses ininternal control. The descriptive statistics also indicate that compared to firms with effective internalcontrol, firms with ineffective internal control are significantly smaller, report losses more often,report lower profits as measured by EPS, and undergo larger earnings changes.
 Panel B of Table 2 presents Pearson correlation coefficients above the diagonal and Spearmancorrelation coefficients below the diagonal for our test variable, dependent variables, and control vari-ables. In panel B, ACCY, DISP, and control variables are correlated with MWIC whereas FOLLOWING iscorrelated with LAGMWIC. Correlations significant at a level of 0.05 or better are bolded. MWIC is sig-nificantly negatively correlated with ACCY and significantly positively correlated with DISP. LAGMWICis significantly negatively correlated with FOLLOWING. While the correlations between MWIC andanalyst forecast properties and coverage are not large relative to the other correlations displayed inPanel B of Table 2, they are similar in magnitude and significance to those reported in other studiesexamining the relation between ineffective internal control and a measurable outcome (e.g., seeDoyle et al., 2007b). The correlations provide initial evidence that ineffective internal control overfinancial reporting adversely affects analysts’ forecasts and coverage decisions.
 4. Results
 4.1. Main tests
 Table 3 presents the results of testing whether the properties of analysts’ earnings forecasts arerelated to internal control problems.14 The first three columns relate to H1, which predicts analyst
 14 Our sample contains up to six observations for each firm. To allow for dependence among observations from the same firm andavoid overstating significance levels, we report robust p-values based on Huber–White standard errors clustered by firm (Petersen,2009).

Page 12
                        

Table 3Analyst forecast accuracy and dispersion conditional on internal control reporting.
 ACCYit ¼ aþb1MWICitþb2SIZEitþb3FOLLOWINGitþb4HORIZONitþb5LOSSitþb6CHGEARNitþb7EPSit
 þb8STDEARNitþb9LAGDISPit�1þb10AUDITORitþbx
 X2009
 x¼2004
 Yearþbz
 X12
 z¼1
 Industryþeit
 DISPit ¼ aþc1MWICitþc2SIZEitþc3FOLLOWINGitþc4HORIZONitþc5CHGEARNitþc6STDEARNitþc7AUDITORit
 þcx
 X2009
 x¼2004
 Yearþcz
 X12
 z¼1
 Industryþeit
 ACCY DISP
 Pred. Coeff. p Pred. Coeff. p
 INTERCEPT ? 5.235 <0.001 ? �6.723 <0.001MWIC � �0.554 <0.001 + 0.466 <0.001SIZE + 0.075 0.007 � �0.154 <0.001FOLLOWING + 0.009 0.041 + 0.001 0.394HORIZON � �0.097 0.209 + 0.290 <0.001LOSS � �0.868 <0.001CHGEARN � �5.289 <0.001 + 7.283 <0.001EPS ? 0.010 0.693STDEARN � �0.076 0.008 + 0.124 <0.001LAGDISP � �0.267 <0.001AUDITOR + �0.099 0.291 � 0.186 0.010
 Fixed industry effects Included IncludedFixed year effects Included Includedn 5,272 5,272R2 0.147 0.333
 Variable definitions:
 ACCY: The negative of the log of the absolute value of forecast error scaled by beginning-of-year t stock price where theforecast error is the mean of all individual analyst forecasts issued within 90 days before earnings announcement minusactual earnings.DISP: The log of the standard deviation of earnings forecasts at time t scaled by beginning-of-year t stock price.MWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report and zero otherwise.SIZE: The log of market value of common equity at the beginning of year t.FOLLOWING: The number of individual analysts issuing forecasts for year t during year t.HORIZON: The log of the average number of days between the forecast date and earnings announcement.LOSS: An indicator variable equal to one if actual earnings are negative and zero otherwise.CHGEARN: The absolute value of the difference between current earnings and earnings from the previous year, divided bybeginning-of-year t stock price and winsorized at the top and bottom 1st and 99th percentiles.EPS: Earnings per share, winsorized at the top and bottom 5th and 95th percentiles.STDEARN: The standard deviation of reported earnings over the prior three years.LAGDISP: The log of the standard deviation of earnings forecasts at time t � 1 scaled by beginning-of-year t stock price.AUDITOR: An indicator variable equal to one if the firm engages one of the four largest audit firms in year t and zero otherwise.
 Note: Table 1 describes our sample selection. p-values are one-tailed for coefficients with predictions and two-tailed otherwise.Statistical significance is based on Huber–White robust standard errors.
 314 S.B. Clinton et al. / J. Account. Public Policy 33 (2014) 303–327
 forecasts are less accurate for firms with material weaknesses in their internal control. The estimatedcoefficients on SIZE and FOLLOWING in the ACCY columns are consistent with extant researchdocumenting that analyst forecasts are more accurate for larger firms and for firms that have moreanalyst coverage. In contrast, as predicted, analyst forecasts are less accurate for firms reporting lossesand negative changes in earnings. The results also indicate that analysts are less able to accuratelyforecast earnings for firms that report more volatile earnings.
 In support of H1, MWIC is significantly negative (p < 0.001), indicating analysts err more in theirforecasts when firms have material weaknesses in their internal control. This finding corroborates
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 the conclusions drawn in Ashbaugh-Skaife et al. (2008) that ineffective internal control results in morenoise in earnings.15
 The last three columns of Table 3 present the expectations and results of testing whether analystforecast dispersion is greater for firms with ineffective as opposed to effective internal control (H2).With the exception of the coefficients on FOLLOWING and AUDITOR, the coefficients on the controlvariables hold the predicted signs and are highly significant.
 In support of H2, MWIC is positive and significant (p < 0.001), indicating that analyst forecast dis-persion is significantly greater when firms have material weaknesses in internal control. These resultsare also consistent with extant research documenting greater analysts’ forecast dispersion for smallerfirms, firms with longer forecast horizons, firms with more volatile earnings, and firms with largerearnings changes. These findings indicate that lack of policies, procedures, and personnel that ulti-mately culminate in firms’ material weaknesses in internal control also results in greater uncertaintyamong analysts whose insights the market values in gauging the future profitability of firms.
 As stated above, analysts face competing incentives to cover firms that have reported materialweaknesses in their internal control. Table 4 presents our results in testing the relation between ana-lyst following and the disclosure of ineffective internal control in the prior year (H3). Consistent withprior research, we find analyst following is greater for large firms and firms that have a higher histor-ical earnings-return correlation. We find a significantly negative coefficient on LAGMWIC (p < 0.006)indicating that subsequent analyst following is lower for firms reporting material weaknesses in inter-nal control.
 4.2. Treatment-effects analysis
 Managers can hire personnel, install computer security systems, and develop and monitor policiesand procedures that affect the likelihood of having effective internal control (COSO, 2011), and, as aresult, MWIC is subject to endogeneity concerns. To control for possible endogeneity, we use a ‘‘treat-ment-effects’’ model where we estimate a first-stage probit regression predicting the probability ofMWIC using the MWIC determinant model of Ashbaugh-Skaife et al. (2007). We then include inEqs. (1)–(3) the inverse Mills ratio (IMR) from the first stage (Heckman, 1979). Appendix A describesour first-step estimation procedure, and the results for our sample are reported in Table A1. Table A2displays the second-step results examining the properties of analysts’ forecasts in the presence ofinternal control problems. After controlling for firms’ choices regarding internal control effectiveness,we continue to find a significantly negative relation between ACCY and MWIC, but the statistical sig-nificance is somewhat lower (p = 0.056). We find a significantly positive relation between DISP andMWIC in the treatment-effects model providing further evidence that internal control problems gen-erate uncertainty for financial analysts. Table A3 reports the second-step results of analyst followingthat corroborate our earlier results that analyst following is less for firms that have reported internalcontrol problems in the prior year’s annual report.16
 4.3. Remediation analysis
 The SOX Section 404 requirement to disclose material weaknesses in internal control to externalstakeholders gives managers an incentive to remediate internal control problems. To determine if
 15 Feng et al. (2009) find that management forecast errors are larger when material weaknesses in internal control relate to salesand cost of goods sold issues. As a sensitivity test we investigate whether material weaknesses in internal control relating to salesand cost of goods sold differentially affect analysts who, unlike management, do not have access to internal documents. We findthat regardless of the type of material weakness, analysts are less accurate and information uncertainty is greater when ineffectiveinternal control exists, and analysts are less willing to follow firms after the public disclosure of material weaknesses in internalcontrol via auditors’ adverse internal control opinions.
 16 A potential threat to the validity of our conclusions is that it is the manifestation of less reliable accruals because of internalcontrol problems that affects analysts’ forecasting process rather than internal control problems themselves. To mitigate thisconcern, we re-estimate our second-stage treatment-effects regressions controlling for accruals quality as measured by Doyle et al.(2007b) and Ashbaugh-Skaife et al. (2008). Regardless of the measure of accruals quality, we continue to find significantcoefficients on MWIC (LAGMWIC) in the analyst forecasts, dispersion, and following analysis.
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Table 4Analyst following after firms report on the effectiveness of their internal control.
 FOLLOWINGit ¼ aþ d1LAGMWICit þ d2SIZEit þ d3EGROWTHit þ d4STDRETit þ d5STDEARNit þ d6ERCORRit
 þ d7CHGEARNit þ dx
 X2009
 x¼2004
 Yearþ dz
 X12
 z¼1
 Industryþ eit
 FOLLOWING
 Pred. Coeff. p
 INTERCEPT ? �19.104 <0.001LAGMWIC ? �1.367 0.006SIZE + 3.518 <0.001EGROWTH + 0.015 0.450STDRET – 27.466 <0.001STDEARN – 0.009 0.465ERCORR + 0.331 0.009CHGEARN – 1.206 0.200
 Fixed industry effects IncludedFixed year effects Includedn 4329R2 0.473
 Variable definitions:
 FOLLOWING: The number of individual analysts issuing forecasts for year t.LAGMWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report for year t � 1and zero otherwise.SIZE: The log of market value of common equity at the beginning of year t.EGROWTH: The average annual percentage growth in I/B/E/S earnings from t � 3 to t � 1, winsorized at the top and bottom1st and 99th percentiles.STDRET: The standard deviation of monthly returns over the previous three years, winsorized at the top and bottom 1st and99th percentiles.STDEARN: The standard deviation of reported earnings over the previous three years.ERCORR: The correlation between annual returns and earnings over the previous three years in which annual returns aredetermined based on monthly buy-hold returns from the CRSP monthly file and winsorized at the top and bottom 1st and99th percentiles.CHGEARN: The absolute value of the difference between current earnings and earnings from the previous year, divided bybeginning-of-year t stock price and winsorized at the top and bottom 1st and 99th percentiles.
 Note: For this analysis, the sample described in Table 1 is reduced by the number of observations lacking SOX 404 reports inyear t � 1 (n = 779) and the CRSP data required to measure control variables entering the analyst following model (n = 164).LAGMWIC = 1 for 200 firm-years. p-values are one-tailed for coefficients with predictions and two-tailed otherwise. Statisticalsignificance is based on Huber–White robust standard errors.
 316 S.B. Clinton et al. / J. Account. Public Policy 33 (2014) 303–327
 remediation of material weaknesses in internal control affects analysts, we partition our MWIC vari-able to distinguish between firms that remediated weak internal control (MWIC_IMPROVE), continuedto have weak internal control (MWIC_NOIMPROVE), or had deteriorating internal control effectiveness(IC_DETERIORATE) by receiving a first-time adverse internal control opinion.17 In our sample, 78% offirms with weak internal control in year t � 1 remediated the internal control weakness by year t. Of4,283 firms with effective internal control in year t � 1, only 2% have deteriorating internal control asevidenced by an adverse internal control opinion in year t.
 We re-estimate regression Eqs. (1) and (2) by replacing MWIC with MWIC_IMPROVE,MWIC_NOIMPROVE, and IC_DETERIORATE. Firms reporting effective internal control in both t � 1and t are captured in the intercept. Because we are interested in analyst firm coverage choices afterthe disclosure of internal control quality, we lag these variables in the analyst following model such
 17 Specific coding is as follows: MWIC_IMPROVE is coded as one when MWIC = 1 in t � 1 and MWIC = 0 in t, and zero otherwise.MWIC_NOIMPROVE is coded as one when MWIC = 1 in both t � 1 and t, and zero otherwise. IC_DETERIORATE is coded as one whenMWIC = 0 in t � 1 and MWIC = 1 in t, and zero otherwise.
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Table 5Remediation of internal control weaknesses.
 ACCY DISP FOLLOWING
 Pred. Coeff. p Pred. Coeff. p Pred. Coeff. p
 INTERCEPT ? 5.160 <0.001 ? �6.827 <0.001 ? �16.946 <0.001MWIC_IMPROVE ? �0.156 0.229 ? 0.200 0.046MWIC_NOIMPROVE � �0.563 0.001 + 0.670 <0.001IC_DETERIORATE � �0.630 <0.001 + 0.471 <0.001LAGMWIC_IMPROVE ? �1.405 0.062LAGMWIC_NOIMPROVE � �3.083 0.027LAG_IC_DETERIORATE � �0.537 0.337SIZE + 0.076 0.011 � �0.164 <0.001 + 3.459 <0.001FOLLOWING + 0.011 0.028 + 0.005 0.091HORIZON � �0.068 0.301 + 0.285 <0.001LOSS � �0.863 <0.001CHGEARN � �5.438 <0.001 + 7.199 <0.001 � 0.026 0.495EPS ? 0.008 0.770STDEARN � �0.077 0.008 � 0.125 <0.001 � 0.013 0.450LAGDISP � �0.259 <0.001AUDITOR + �0.145 0.227 � 0.232 0.002EGROWTH + �0.146 0.232STDRET � 39.907 <0.001ERCORR + 0.459 0.008
 Fixed industry effects Included Included IncludedFixed year effects Included Included Includedn 4493 4493 2042R2 0.159 0.337 0.474
 Variable definitions:
 ACCY: The negative of the log of the absolute value of forecast error scaled by beginning-of-year t stock price, where theforecast error is the mean of all individual analyst forecasts issued within 90 days before earnings announcement minusactual earnings.DISP: The log of the standard deviation of earnings forecasts at time t scaled by beginning-of-year t stock price.FOLLOWING: The number of individual analysts issuing forecasts for year t.MWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report and zero otherwise.MWIC_IMPROVE: An indicator variable equal to one when MWIC = 1 in t � 1 and MWIC = 0 in t and zero otherwise.MWIC_NOIMPROVE: An indicator variable equal to one when MWIC = 1 in both t � 1 and t, and zero otherwise.IC_DETERIORATE: An indicator variable equal to one when MWIC = 0 in t � 1 and MWIC = 1 in t and zero otherwise.LAGMWIC_IMPROVE: An indicator variable equal to one when MWIC = 1 in t � 2 and MWIC = 0 in t � 1 and zero otherwise.LAGMWIC_NOIMPROVE: An indicator variable equal to one when MWIC = 1 in both t � 2 and t � 1 and zero otherwise.LAG_IC_DETERIORATE: An indicator variable equal to one when MWIC = 0 in t � 2 and MWIC = 1 in t � 1 and zerootherwise.SIZE: The log of market value of common equity at the beginning-of-year t.HORIZON: The log of the average number of days between the forecast date and earnings announcement.LOSS: An indicator variable equal to one if actual earnings are negative and zero otherwise.CHGEARN: The absolute value of the difference between current earnings and earnings from the previous year, divided bybeginning-of-year t stock price and winsorized at the top and bottom 1st and 99th percentiles.EPS: Earnings per share, winsorized at the top and bottom 5th and 95th percentiles.STDEARN: The standard deviation of reported earnings over the prior three years.LAGDISP: The log of the standard deviation of earnings forecasts at time t � 1 scaled by beginning-of-year t stock price.AUDITOR: An indicator variable equal to one if the firm engages one of the four largest audit firms in year t and zerootherwise.EGROWTH: The average annual percentage growth in I/B/E/S earnings from t � 3 to t � 1, winsorized at the top and bottom1st and 99th percentiles.STDRET: The standard deviation of monthly returns over the previous three years, winsorized at the top and bottom 1st and99th percentiles.ERCORR: The correlation between annual returns and earnings over the previous three years, where annual returns aredetermined based on monthly buy-hold returns from the CRSP monthly file and winsorized at the top and bottom 1st and99th percentiles.
 Note: For this analysis, year 2004 is dropped from the sample since 2005 is the first year for which we have a SOX 404 internalcontrol report in year t � 1. p-values are one-tailed for coefficients with predictions and two-tailed otherwise. Statisticalsignificance is based on Huber–White robust standard errors.
 S.B. Clinton et al. / J. Account. Public Policy 33 (2014) 303–327 317
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Table 6Analyst forecast properties and following conditional on internal control reporting and management earnings guidance.
 ACCY DISP FOLLOWING
 Pred. Coeff. p Pred. Coeff. p Pred. Coeff. p
 INTERCEPT ? 5.273 <0.001 ? �6.883 <0.001 ? �17.596 <0.001MWIC � �0.468 <0.001 + 0.336 <0.001LAGMWIC ? �2.119 <0.001SIZE + 0.072 0.009 � �0.136 <0.001 + 3.527 <0.001FOLLOWING + 0.009 0.039 + 0.001 0.431HORIZON � �0.095 0.212 + 0.290 <0.001LOSS � �0.857 <0.001CHGEARN � �5.297 <0.000 + 7.026 <0.001 � 1.181 0.203EPS ? 0.007 0.797STDEARN � �0.071 0.011 � 0.110 <0.001 � 0.002 0.494LAGDISP � �0.257 <0.001AUDITOR + �0.105 0.280 � 0.198 0.006MG + 0.171 0.013 � �0.434 <0.001 ? �0.265 0.396MG�MWIC ? �0.293 0.189 ? 0.374 0.037MG�PRIOR_MWIC ? 2.523 0.011EGROWTH + 0.016 0.444STDRET � 27.276 <0.001ERCORR + 0.321 0.011
 Fixed industry effects Included Included IncludedFixed year effects Included Included Includedn 5272 5272 4329R2 0.148 0.351 0.474
 Variable definitions:
 ACCY: The negative of the log of the absolute value of forecast error scaled by beginning-of-year t stock price, where theforecast error is the mean of all individual analyst forecasts issued within 90 days before earnings announcement minusactual earnings.DISP: The log of the standard deviation of earnings forecasts at time t scaled by beginning-of-year t stock price.FOLLOWING: The number of individual analysts issuing forecasts for year t.MWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report and zero otherwise.LAGMWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report in the yeart � 1 and zero otherwise.SIZE: The log of market value of common equity at the beginning of year t.HORIZON: The log of the average number of days between the forecast date and earnings announcement.LOSS: An indicator variable equal to one if actual earnings are negative and zero otherwise.CHGEARN: The absolute value of the difference between current earnings and earnings from the previous year, divided bybeginning-of-year t stock price and winsorized at the top and bottom 1st and 99th percentiles.EPS: Earnings per share, winsorized at the top and bottom 5th and 95th percentiles.STDEARN: The standard deviation of reported earnings over the previous three years.LAGDISP: The log of the standard deviation of earnings forecasts at time t � 1 scaled by beginning-of-year t stock price.AUDITOR: An indicator variable equal to one if the firm engages one of the four largest audit firms in year t and zero otherwise.MG: An indicator variable equal to one if firm i provides management earnings forecasts for fiscal year t within the 360-daywindow before the end of fiscal year t and zero otherwise.EGROWTH: The average annual percentage growth in I/B/E/S earnings from t � 3 to t � 1 and winsorized at the top andbottom 1st and 99th percentiles.STDRET: The standard deviation of monthly returns over the previous three years, winsorized at the top and bottom 1st and99th percentiles.ERCORR: The correlation between annual returns and earnings over the previous three years, where annual returns aredetermined based on monthly buy-and-hold returns from the CRSP monthly file, winsorized at the top and bottom 1st and99th percentiles.
 Note: Table 1 describes our sample selection. For the FOLLOWING model, the sample is reduced by the number of observationslacking SOX 404 reports in year t � 1 (n = 779) and the CRSP data required to measure additional control variables (n = 164). p-values are one-tailed for coefficients with predictions and two-tailed otherwise. Statistical significance is based on Huber–White robust standard errors.
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 that analysts would have knowledge of any improvement or worsening of internal control effective-ness prior to choosing to issue forecasts in year t. Hence, we replace LAGMWIC in Eq. (3) with LAG-MWIC_IMPROVE, LAGMWIC_NOIMPROVE, and LAG_IC_DETERIORATE.
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 Based on the assertion that failure to remediate material weaknesses in internal control and dete-rioration in internal control effectiveness worsen information quality and increase uncertainty, wepredict negative coefficients in the ACCY model and positive coefficients in the DISP model forMWIC_NOIMPROVE and IC_ DETERIORATE. We also expect analyst following to decrease after a dis-closure of failure to remediate or deterioration in internal control. Our primary interest in this analysisis to contrast ineffective internal control firms that do remediate versus those that do not. Hence, weconduct adjusted Wald F-tests of the null hypothesis that MWIC_IMPROVE = MWIC_NOIMPROVE,expecting a significant difference between the two coefficients.
 Table 5 presents remediation results. As expected, when firms fail to remediate material weak-nesses in internal control, the accuracy of analysts’ forecasts is lower (MWIC_NOIMPROVEcoeff. = �0.563, p = 0.001) and dispersion is higher (MWIC_NOIMPROVE coeff. = 0.670, p < 0.001). Fur-thermore, when internal control effectiveness deteriorates, analysts’ forecast accuracy is lower (IC_DETERIORATE coeff. = �0.630, p < 0.001) and forecast dispersion is higher (IC_DETERIORATEcoeff. = 0.471, p < 0.001). Adjusted Wald F-tests of the null hypothesis that MWIC_IMPROVE =MWIC_NOIMPROVE reveal that analysts’ forecast accuracy is significantly better (F = 4.26, p = 0.039,untabulated) and forecast dispersion is significantly lower (F = 7.74, p = 0.006, untabulated) whenineffective internal control firms remediate their weaknesses. These results are consistent with theassertion that a continuance of ineffective internal control increases information uncertainty andworsens analysts’ ability to accurately predict earnings. Furthermore, analyst following is lower afterthe public disclosure of ineffective internal control in two consecutive years (LAGMWIC_NOIMPROVEcoeff. = �3.083, p = 0.027), suggesting that analysts abandon firms that fail to remediate previouslydisclosed internal control weaknesses. The signs and significance of the coefficients on the controlvariables are similar to those reported in our main analysis.
 4.4. Controlling for management forecast guidance
 Extant research documents that management earnings forecasts are less accurate when firms haveineffective internal control (Feng et al., 2009). Insofar as analysts rely on management earnings guid-ance and such guidance is less accurate for firms with ineffective internal control, the diminishedaccuracy of analysts’ forecasts for these firms may owe more to errors in management guidance thanto the firms’ internal control problems. To rule out the possibility that our prior results are due to theinfluence of management guidance on analysts, we control for management guidance in our multivar-iate models.
 For our sample period, we obtain annual management earnings forecasts, including point andrange forecasts, from First Call. We capture the incidence of management guidance using a binary var-iable (MG) coded as one if firm i provides management earnings forecasts for fiscal year t within the360-day window prior to the end of fiscal year t, and zero otherwise. For firm-years in our sample forwhich First Call does not have a management forecast within this 360-day window, we assumeabsence of management guidance (i.e., MG = 0 in these cases). We add MG and its interaction withMWIC (LAGMWIC) to our main multivariate ACCY and DISP (FOLLOWING) models.
 Based on evidence that management guidance generally lowers analysts’ forecast errors (Hasseland Jennings, 1986) and that the incorporation of management guidance generally improves ana-lysts’ forecast accuracy (Feng and McVay, 2010), we predict a significantly positive sign for MG inour ACCY model. Following Clement et al. (2003) who document a reduction in analyst forecast dis-persion when management issues forecasts which corroborate market expectations, we predict asignificantly negative sign for MG in our DISP model. Lang and Lundholm (1996) find that firms withmore informative disclosure policies have larger analyst following. To the extent management guid-ance is a disclosure that is informative to analysts, we would predict a positive sign for MG in ourFOLLOWING model. However, one can also argue that analysts’ forecasts are less value-added tomarket participants when management forecasts already disseminate earnings expectationsinformation, in which case analyst following may be negatively associated with MG. Because thedirection of the association is unclear, we make no prediction regarding the sign for MG in our
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Table 7Change in analyst following after firms report on the effectiveness of their internal control.
 DFOLLOWINGit ¼ aþd1LAGMWICitþd2DSIZEitþd3DEGROWTHitþd4DSTDRETitþd5DSTDEARNitþd6DERCORRit
 þd7DCHGEARNitþdx
 X2009
 x¼2004
 Yearþdz
 X12
 z¼1
 Industryþeit
 DFOLLOWING
 Pred. Coeff. p
 INTERCEPT ? �0.520 0.187LAGMWIC � �0.607 0.038DSIZE + 1.446 <0.001DEGROWTH + 0.057 0.119DSTDRET � �0.645 0.416DSTDEARN � 0.101 0.106DERCORR + �0.063 0.310DCHGEARN � �1.126 0.057
 Fixed industry effects IncludedFixed year effects Includedn 3113R2 0.063
 Variable definitions:
 FOLLOWING: The number of individual analysts issuing forecasts for year t during year t.LAGMWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report in the yeart � 1 and zero otherwise.SIZE: The log of market value of common equity at the beginning of year t.EGROWTH: The average annual percentage growth in I/B/E/S earnings from t � 3 to t � 1, winsorized at the top and bottom1st and 99th percentiles.STDRET: The standard deviation of monthly returns over the previous three years, winsorized at the top and bottom 1st and99th percentiles.STDEARN: The standard deviation of reported earnings over the previous three years.ERCORR: The correlation between annual returns and earnings over the previous three years in which annual returns aredetermined based on monthly buy-hold returns from the CRSP monthly file and winsorized at the top and bottom 1st and99th percentiles.CHGEARN: The absolute value of the difference between current earnings and earnings from the previous year, divided bybeginning-of-year t stock price and winsorized at the top and bottom 1st and 99th percentiles.D denotes change.
 Note: The sample used in this analysis is described in Table 4 reduced by the number of observations lacking sufficient data inyear t � 1 to calculate the change in the dependent and control variables. LAGMWIC = 1 for 103 firm-years. p-values are one-tailed for coefficients with predictions and two-tailed otherwise. Statistical significance is based on Huber–White robuststandard errors.
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 FOLLOWING model. We also make no prediction regarding the sign for MG�MWIC (MG�LAGMWIC)in the ACCY or DISP (FOLLOWING) analysis.
 Management forecast guidance exists for only 37 percent of our full sample and for only 27 percentof firm-years with ineffective internal control. The absence of management guidance for a majority ofour sample suggests our results are not merely capturing the effect of management guidance onanalysts. We corroborate this conclusion in our multivariate tests controlling for managementguidance discussed below.
 Table 6 presents results for the main ACCY, DISP, and FOLLOWING multivariate models afterincluding MG and MG�MWIC. The coefficients on the majority of the control variables are significantand hold the predicted signs. Moreover, our primary results are robust to controlling for the incidenceof management guidance. Specifically, for firms without guidance, the presence of ineffective internalcontrol is associated with poorer analyst forecast accuracy (MWIC coeff. = �0.468, p < 0.001) and
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 greater forecast dispersion (MWIC coeff. = 0.336, p < 0.001).18 Furthermore, disclosure of internal con-trol weaknesses in t � 1 is associated with lower analyst following in t (LAGMWIC coeff. = �2.119,p < 0.001). These results confirm that the effect of material weaknesses in internal control on analystsexists apart from the effect of management guidance on analysts.
 When internal control is effective, the incidence of management guidance improves analyst fore-cast accuracy (MG coeff. = 0.171, p = 0.013) and reduces analyst dispersion (MG coeff. = �0.434,p < 0.001) but does not significantly affect analyst following (MG coeff. = �0.265, p = 0.396). Theseresults indicate that when internal control is effective, management guidance aids analysts in formingearnings predictions but does not influence their firm coverage choices. In contrast, when internalcontrol is ineffective, management guidance not only fails to improve analyst forecast accuracy(MG�MWIC coeff. = �0.293, p = 0.189) but also increases analyst forecast dispersion (MG�MWICcoeff. = 0.374, p = 0.037), suggesting that management guidance raises information uncertainty inineffective internal control environments. Despite the negative impact of management guidance oninformation uncertainty when internal control is ineffective, management guidance in conjunctionwith the disclosure of internal control weaknesses is positively associated with analyst following(MG�MWIC coeff. = 2.523, p = 0.011). These results are consistent with the notion that analysts seekmanagement guidance from firms’ that have material weaknesses in internal control without consid-ering that management guidance itself is affected by ineffective internal control (Feng et al., 2009).
 4.5. Change in analyst following after the disclosure of material weaknesses
 Consistent with our third hypothesis, our cross-sectional analysis documents that analyst followingin the year subsequent to receiving an internal control opinion is different, specifically less, for firmshaving ineffective internal control relative to firms having effective control. To provide strongerevidence that the disclosure of material weaknesses in internal control negatively affects analysts’decisions to follow firms with ineffective internal control, we conduct a change analysis. We re-esti-mate Eq. (3) replacing FOLLOWING with DFOLLOWING, defined as the number of individual analystsissuing forecasts in the year after the disclosure of material weaknesses in internal control (year t) lessthe number of individual analysts issuing forecasts in the prior year (year t � 1). The changes incontrol variables are also defined as the difference between year t and t � 1. Given our earlier analystcoverage findings, we expect LAGMWIC to be negatively associated with DFOLLOWING.
 Table 7 presents the results of the change analysis. The model’s explanatory power at 6.3% is lowerthan the cross-sectional analysis reported in Table 4 because changes are more difficult to predict. Asexpected, we find a significantly negative coefficient on LAGMWIC (p = 0.038), indicating that analystsare less likely to issue forecasts for a firm after they learn the firm has ineffective internal control.
 Our definition of FOLLOWING follows prior literature that measures analyst coverage over firms’fiscal year (e.g., Lang and Lundholm, 1996). However, the disclosure of material weaknesses in internalcontrol typically occurs at the time firms’ annual reports are filed with the SEC. To investigate whetherour change results are sensitive to the measurement of FOLLOWING, we track analyst coverage duringthe 12 months between annual report filing dates (untabulated). Specifically, we re-measure DFOL-LOWING as the number of individual analysts issuing forecasts from the annual report filing date inyear t to the annual report filing date in year t + 1 less the number of individual analysts issuing fore-casts from the annual report filing date in year t � 1 to the filing date in year t. Using this alternativemeasure, we find a stronger result for LAGMWIC (p = 0.008), indicating that some analysts issue a fore-cast before discovering that a firm has material internal control problems and then do not issue any
 18 To further alleviate the validity threat that analysts are less accurate for firms with ineffective internal control simply becauseanalysts are relying on less accurate forecasts from managers for such firms, we conduct a robustness test to control formanagement’s forecast error (MFE) in our ACCY model using the sub-sample of firm-years that have management guidance(n = 1968). Following Feng et al. (2009), we compute MFE as: jRealizedEarnings�ManagementForecastjt
 Assetst�1=Pricet�1. We winsorize MFE at the top and
 bottom one percentiles. We obtain realized earnings from First Call. When missing in First Call, we obtain realized earnings fromCompustat, if available. We use the most recent management forecast prior to year-end. When the management forecast is a rangeforecast, we use the midpoint of the range as the forecasted value. We obtain assets and price from Compustat. After controlling forMFE, MWIC is negative and highly significant (p = 0.001) in our multivariate and treatment-effects ACCY models, thusdemonstrating that our results on analyst forecast accuracy are robust to controlling for management forecast error.
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 further forecasts. In addition to our DFOLLOWING results improving with the use of this alternativemeasure of analyst coverage, the signs and significance of FOLLOWING results previously presentedare robust to using this alternative measure.
 5. Conclusion
 We investigate the implications of ineffective internal control over financial reporting and themandatory reporting of material weaknesses in internal control under SOX 404 for financial analysts,who are an important class of financial statement users. We document that analysts’ forecast accuracyis poorer and analysts’ forecast dispersion is greater for firms with ineffective internal control relativeto firms with effective internal control. We also document lower analyst following for firms reportingineffective internal control relative to firms reporting effective internal control, and the results of achange analysis indicate that analyst coverage declines after firms receive adverse internal controlopinions from their auditors.
 We also show that internal control problems affect the properties of analysts’ forecasts apart fromand incrementally to the influence of management earnings guidance. We document that after thedisclosure of material weaknesses in internal control, analysts condition their firm coverage choiceon the existence of management guidance even though management guidance by such firms failsto improve analysts’ forecast accuracy. Analysts likely seek management guidance in an effort toreduce information uncertainty in the presence of ineffective internal control. By doing so, however,analysts ignore the fact that management guidance itself is produced from an ineffective internalcontrol environment.
 The debate over auditor attestation of internal control and the public disclosure of materialweaknesses in internal control focuses on the cost/benefit trade-off of such regulation. It is commonlybelieved that the costs of designing, implementing, testing, and sustaining internal control policiesand procedures can be measured and reported (Krishnan et al., 2008). In contrast, the benefitsassociated with effective internal control and internal control reporting are more challenging toidentify and measure. Our findings suggest that the required reporting on the effectiveness of internalcontrol as mandated by Section 404 of SOX is beneficial to understanding the properties of analysts’forecasts as well as analysts’ coverage decisions. One limitation of our study is that we treat allanalysts as equal in their abilities to forecast earnings. Future research can investigate whether thereare subsets of analysts not affected by material weaknesses in internal control. More generally, futureresearch can continue to search for the benefits associated with effective internal control and thepublic reporting of internal control effectiveness for firms without analyst coverage.
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 Appendix A. Two-stage analysis controlling for potential self-selection bias
 To control for possible endogeneity, we use a treatment-effects model in which we estimate afirst-stage probit regression to predict the probability of MWIC. In our second stage, we re-estimateEqs. (1)–(3) after including the inverse Mills ratio (IMR) computed from the following first-stageprobit regression that is based on Ashbaugh-Skaife et al. (2007)19:
 19 Doyexceptdeterm
 le et al. (2007a) (DGM) also identify determinants of weak internal control. We estimate all of the DGM determinantsgovernance score, which was insignificant in DGM, and special purpose entities. Results are robust to the use of the DGMinants in the first stage.
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Table A1First-stage probit estimation predicting the probability of weak internal control.
 ACCY and DISP FOLLOWINGSample SampleDependent variable: MWIC Dependent variable: LAGMWIC
 Pred. Coeff. p-Value Coeff. p-Value
 INTERCEPT ? 0.958 0.179 1.048 0.160LIT + 0.178 0.055 �0.024 0.419SEGMENTS + 0.030 0.105 0.040 0.058FOREIGN_SALES + 0.362 <0.001 0.257 0.010M&A + �0.225 0.009 �0.117 0.110RESTRUCTURE + 0.149 0.064 0.102 0.158RSGROWTH + 0.043 0.007 0.017 0.201INVENTORY + 0.540 0.087 1.297 <0.001AUDITOR + �0.039 0.411 �0.041 0.413%LOSS + 0.026 0.435 �0.016 0.462ZSCORE � �0.095 <0.001 �0.077 <0.001SIZE � �0.239 <0.001 �0.212 <0.001AUDITOR_RESIGN + 0.838 0.019 0.338 0.177AUDITOR_DISMISS + 0.491 0.048 0.879 <0.001INST_CON + 32.951 0.100 27.951 0.152
 Fixed industry effects Included IncludedFixed year effects Included Included
 Pseudo R2 0.23 0.19n 3,798 3,036
 Variable definitions:
 MWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report and zero otherwise.LAGMWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report in year t � 1and zero otherwise.LIT: An indicator variable equal to one if the firm operates in SIC codes 2833–2836, 3570–3577, 3600–3674, 5200–5961, or7370–7374 and zero otherwise.SEGMENTS: The number of reported business segments in year t.FOREIGN_SALES: An indicator variable equal to one if the firm reports foreign sales in the Compustat Segment File in year tand zero otherwise.M&A: An indicator variable equal to one if the firm is involved in a merger or acquisition at any time during t � 2 to t andzero otherwise.RESTRUCTURE: An indicator variable equal to one if the firm is involved in a restructuring at any time during t � 2 to t andzero otherwise.RSGROWTH: The decile rank of the average percentage change in sales over t � 2 to t.INVENTORY: The ratio of inventory to total assets averaged over t � 2 to t, winsorized at the top and bottom 1st and 99thpercentiles.AUDITOR: An indicator variable equal to one if the firm engages one of the four largest audit firms in year t and zerootherwise.%LOSS: The proportion of years from t � 2 to t in which the firm reports negative income before extraordinary items.ZSCORE: The decile rank of Altman (1968)) z-score.SIZE: The log of market value of common equity at the beginning of year t.AUDITOR_RESIGN: An indicator variable equal to one if the auditor resigned from the client during the 12-month periodbeginning in the fourth month after the close of year t � 1 through the third month after the close of year t and zerootherwise.AUDITOR_DISMISS: An indicator variable equal to one if the client dismissed its auditor during the 12-month periodbeginning in the fourth month after the close of year t � 1 through the third month after the close of year t and zerootherwise.INST_CON: The percentage of shares (adjusted by CRSP adjustment factor) held by institutions divided by the number ofinstitutions that own the firm’s stock and winsorized at the top and bottom 1st and 99th percentiles.
 Note: For this analysis, the sample described in Table 1 is reduced by those firm-year observations that lack data to measurevariables entering the first-stage probit regression of the determinants of MWIC for the ACCY/DISP sample. In the first-stageprobit regression of the determinants of LAGMWIC for FOLLOWING, the sample is further reduced by those firm-years lackingSOX 404 reports in year t � 1 and the necessary CRSP data to estimate the second stage. p-values are one-tailed for coefficientswith predictions and two-tailed otherwise.
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Table A2Analyst forecast accuracy and dispersion controlling for self-selection of internal control effectiveness.
 ACCY DISP
 Pred. Coeff. p Pred. Coeff. p
 INTERCEPT ? 6.535 0.001 ? �7.265 <0.001MWIC � �0.785 0.056 + 1.817 <0.001SIZE + 0.181 <0.001 � �0.267 <0.001FOLLOWING + �0.006 0.176 + 0.019 <0.001HORIZON � �0.138 0.168 + 0.369 <0.001LOSS � �0.831 <0.001CHGEARN � �4.713 <0.001 + 6.698 <0.001EPS ? 0.002 0.956STDEARN � �0.077 0.125 + 0.212 <0.001LAGDISP � �0.239 <0.001AUDITOR + 0.004 0.494 � 0.238 0.012IMR ? 0.182 0.456 ? �0.749 <0.001
 Fixed industry effects Included IncludedFixed year effects Included Includedn 3,798 3,798R2 0.119 0.343
 Variable definitions:
 ACCY: The negative of the log of the absolute value of forecast error scaled by beginning-of-year t stock price, where theforecast error is the mean of all individual analyst forecasts issued within 90 days before earnings announcement minusactual earnings.DISP: The log of the standard deviation of earnings forecasts at time t scaled by beginning-of-year t stock price.MWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report and zero otherwise.SIZE: The log of market value of common equity at the beginning of year t.FOLLOWING: The number of individual analysts issuing forecasts for year tHORIZON: The log of the average number of days between the forecast date and earnings announcement.LOSS: An indicator variable equal to one if actual earnings are negative and zero otherwise.CHGEARN: The absolute value of the difference between current earnings and earnings from the prior year, divided bybeginning-of-year t stock price and winsorized at the top and bottom 1st and 99th percentiles.EPS: Earnings per share, winsorized at the top and bottom 5th and 95th percentiles.STDEARN: The standard deviation of reported earnings over the previous three years.LAGDISP: The log of the standard deviation of earnings forecasts at time t � 1 scaled by beginning-of-year t stock price.AUDITOR: An indicator variable equal to one if the firm engages one of the four largest audit firms in year t and zero otherwise.IMR: The inverse Mills ratio computed from the first-stage probit regression of the determinants of MWIC (see Table A1).
 Note: p-values are one-tailed for coefficients with predictions and two-tailed otherwise. Statistical significance is based onHuber–White robust standard errors.
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 MWICit ¼ aþ b1LITit þ b2SEGMENTSit þ b3FOREIGN SALESit þ b4M&Ait þ b5RESTRUCTUREit
 þ b6RSGROWTHit þ b7INVENTORYit þ b8AUDITORit þ b9%LOSSit þ b10ZSCOREit
 þ b11SIZEit þ b12AUDITOR RESIGNit þ b13AUDITOR DISMISSit þ b14INST CONit
 þ bx
 X2009
 x¼2004
 Yearþ bz
 X12
 z¼1
 Industryþ eit ðA1Þ
 Ashbaugh-Skaife et al. (2007) show that, relative to firms with effective internal control, firms withineffective internal control are associated with (1) higher litigation risk, (2) more complex operations,(3) recent organization changes, (4) greater accounting procedure application risk, (5) dominant auditsuppliers, (6) fewer resources available for internal control, and (7) greater monitoring by institutionalinvestors.20
 baugh-Skaife et al. (2007) include an indicator variable for a prior-year restatement in their internal control deficienciesrediction model that examines the likelihood of ICDs prior to the implementation of SOX 404 reporting. After theentation of SOX 404 reporting, many firms receiving an adverse internal control audit report subsequently filed amendedl statements. Since in our sample analysts’ earnings forecasts precede the audited financial statements, the disclosure ofive control, and any subsequent restatement, we do not include a restatement indicator variable. As a sensitivity analysis,sure RESTATEMENT as equal to one if a restatement involves either a GAAP violation and/or fraud in years t � 2 through t,o otherwise. Results are robust to including RESTATEMENT in the first stage.
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Table A3Analyst following after firms report on the effectiveness of their internal control, controlling for self-selection of internal controleffectiveness.
 FOLLOWING
 Pred. Coeff. p
 INTERCEPT ? �14.969 <0.001LAGMWIC ? �9.509 <0.001SIZE + 3.860 <0.001EGROWTH + 0.043 0.373STDRET � 32.022 <0.001STDEARN � �0.322 0.067ERCORR + 0.378 0.009CHGEARN � 1.979 0.173PRIOR_IMR ? 4.445 <0.001
 Fixed Industry Effects IncludedFixed Year Effects Includedn 3,036R2 0.534
 Variable definitions:
 FOLLOWING: The number of individual analysts issuing forecasts for year t.LAGMWIC: An indicator variable equal to one if the firm receives an adverse SOX 404 internal control report for year t � 1and zero otherwise.SIZE: The log of market value of common equity at the beginning of year t.EGROWTH: The average annual percentage growth in I/B/E/S earnings from t � 3 to t � 1, winsorized at the top and bottom1st and 99th percentiles.STDRET: The standard deviation of monthly returns over the previous three years, winsorized at the top and bottom 1st and99th percentiles.STDEARN: The standard deviation of reported earnings over the previous three years.ERCORR: The correlation between annual returns and earnings over the previous three years in which annual returns aredetermined based on monthly buy-hold returns from the CRSP monthly file and winsorized at the top and bottom 1st and99th percentiles.CHGEARN: The absolute value of the difference between current earnings and earnings from the previous year, divided bybeginning-of-year t stock price and winsorized at the top and bottom 1st and 99th percentiles.PRIOR_IMR: The inverse Mills ratio computed from the first-stage probit regression of the determinants of PRIOR_MWIC(see Table A1).
 Note: p-values are one-tailed for coefficients with predictions and two-tailed otherwise. Statistical significance is based onHuber–White robust standard errors.
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 To proxy for litigation risk, we use LIT coded as one if the firm operates in a high litigation risk envi-ronment and zero otherwise.21 We use the number of business segments (SEGMENTS) and foreign sales(FOREIGN_SALES) to proxy for the complexity of the firm’s operations. SEGMENTS are identified as thenumber of reported business segments in year t. FOREIGN_SALES is coded as one if a firm reports foreignsales in year t and zero otherwise.22 To proxy for changes in organizational structure, we use the firm’sinvolvement in mergers or acquisitions (M&A) and in restructurings (RESTRUCTURE). M&A is coded asone if the firm is involved in a merger or acquisition at any time during t � 2 to t, and zero otherwise.RESTRUCTURE is coded as one if the firm is involved in a restructuring at any time during t � 2 to t,and zero otherwise. We classify firms with non-zero values for Compustat data items 376, 377, 378,or 379 as sample firms engaged in restructurings. Certain operating characteristics are likely to exposefirms to greater accounting measurement application risk. To capture firms’ operating characteristics,we use sales growth (RSGROWTH), defined as the decile rank of the average percentage change in salesover t � 2 to t, and inventory, defined as a percentage of total assets averaged over years t � 2 through tand winsorized at the top and bottom 1st and 99th percentiles (INVENTORY).
 21 Following Francis et al. (1994), we classify firms in the biotechnology (SIC codes 2833–2836), computer equipment (3570–3577), electronics (3600–3674), retail (5200–5961), and computer services (7370–7374) industries as high litigation risk firms.
 22 Both SEGMENTS and FOREIGN_SALES are identified using Compustat’s Segment file.
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 To proxy for dominant audit supplier, we use AUDITOR as previously defined. When firms havelimited resources they are less able to invest in internal control. Firms with poor performance, firmsin financial distress, and smaller firms have fewer resources to invest. We proxy for firm performance(%LOSS) using the proportion of years from year t � 2 through year t in which the firm reports negativeincome before extraordinary items. We use the decile rank of Altman z-score (ZSCORE) to proxy forfinancial distress (Altman, 1968). Firm size (SIZE) is defined previously.
 Auditor resignations may also indicate inadequate investment in internal control. In addition, audi-tor dismissals may indicate problems with internal control the incumbent auditor failed to discover.We use Audit Analytics to identify firms where an auditor resigned or was dismissed during the 12-month period beginning the fourth month after the close of fiscal year t � 1 through the third monthafter the close of fiscal year t.23 We code AUDITOR_RESIGN as one if the auditor resigned from the clientduring this 12-month period, and zero otherwise. We code AUDITOR_DISMISS as one if the client dis-missed its auditor during this 12-month period, and zero otherwise. Firms with more concentrated own-ership are subject to increased monitoring and have greater incentives to disclose internal controlweaknesses. To proxy for the extent of monitoring by institutional investors, we use INST_CON measuredas the percentage shares (adjusted by CRSP adjustment factor) held by institutions divided by the num-ber of institutions that own the firm’s stock, winsorized at the top and bottom 1st and 99th percentiles.24
 Results from estimating regression Eq. (A1) for our forecast accuracy/forecast dispersion and ana-lyst following samples are presented in Table A1 (see Tables A2 and A3 for results of sensitivity testscontrolling for self-selection of internal control effectiveness).
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