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Introduction

Event studies illustrate the effect of new information on stock returns.  In financial markets, it is generally understood that information relating to a particular aspect of corporate behavior, such as environmental management, is reflected in how market analysts assess the financial impact of a company’s performance on that aspect.  Furthermore, the significance of this effect can most accurately be assessed when there is no contemporaneous correlation of stock price changes.  Event studies undertaken thus far to assess the interaction between environmental and financial performance have neglected to take the issue of contemporaneous correlation into account, thus may misestimate the effect on stock returns.  This paper aims to correct that omission and to begin to explore how, in more subtle ways, pollution is news to the market and affects stock returns.  We find that, in contrast to Hamilton (1995)’s results, there was no aggregate impact on stock prices of US firms reporting pollution, on the event of the first release of Toxic Release Inventory (TRI) data by the EPA in 1989.  We do find, however, strong statistical significance in the stock market reaction to the news, but that the news was strongly positive for some firms and strongly negative for others.

Corporate managers, environmental advocates, government regulators and the investment community are vitally interested in understanding the relationship between firms’ environmental performance and their financial performance.  Measures of environmental performance include emissions data, fines and penalties and site remediation costs.  Financial performance is defined as increased earnings, market share and stock price changes.  Anecdotal firm-specific evidence on the financial impact of poor environmental performance is often cited, but is unconvincing.  Event studies, however, provide a valid econometric technique for assessing the impact of new information on how companies’ future prospects are re-evaluated/updated, as signaled by stock price adjustments.  This is based upon the efficient markets hypothesis that prices respond quickly and appropriately to valuation-relevant news (i.e. events) and that the current price is the best estimate of a firm’s intrinsic value, conditional on publicly available information.  Therefore the market value of equity (MVE) is an unbiased estimate of a firm’s value based upon its tangible and intangible assets and liabilities, because it reflects the combined beliefs of all players on the stock market.

Contemporaneous movement (i.e. correlation) of stock is particular to regulatory interventions, such as tax regulation or changes in competition law, which affect many companies simultaneously.  This is, however, also specific to releases of information on corporate environmental performance, such as the US Environmental Protection Agency’s (EPA) annual release of the Toxic Release Inventory (TRI) data documenting a firm’s annual emissions of listed toxic chemicals.  In the case where information on several firms or an entire sample, which is being evaluated in an event study, becomes news at the same time this can lead to statistical errors.  “Event clustering,” such as the first release of TRI data on June 19, 1989 introduces the concern about contemporaneous correlation across firms.  The issue of clustering has received much attention in the academic community, but has not been applied in the context of environmental news events.  To assess the impact of contemporaneous correlation we re-evaluate Hamilton’s (1995) event study on the release of TRI data in 1989 using a different statistical methodology which explicitly takes contemporaneous correlation into account.

TRI is an innovative government intervention, based upon the shaming of heavy polluters instead of the traditional government palette of fines, penalties, direct technological requirements and bans of harmful substances.  The assumption is that the public cares enough to induce corporations to change their production processes or product design and thereby minimize emissions of toxic substances.  Emissions of TRI chemicals are still legal, however, the TRI is a watch list of hazardous chemicals more likely to be regulated more stringently in the future.  Thus, for the corporation, emission of TRI chemicals presents an environmental risk waiting to happen.  From the perspective of the financial community, that includes investors, banks and insurers, future oriented regulatory risk associated with TRI chemicals, along with the risk of environmental clean-up and litigation costs must be priced into market value of equity (MVE) along with other types of risk known to affect MVE.  

Research on the Association between Environmental and Financial Performance

The 1990s has seen a burst of econometric analysis by academics of the association between environmental performance of firms, based upon publicly available emissions data, and their financial performance, using publicly available financial data, such as stock prices and firms’ financial statements.  Studies have explored the valuation effects of pollution in affecting changes in return on assets (ROA), return on equity (ROE), or market value of equity (MVE) over both long- and short-windows.  We focus on short-window event studies alone.

Two events that significantly elevated public concern for the damage of pollution to the biosphere and affected environmental regulation in the US were the Bhopal chemical leak in India, December 1984 and the Exxon Valdez spill, March 1989.  The stock price of Union Carbide dropped from $48.875 to $36.875 four days after the Bhopal accident, and stayed around this level for at least 50 days thereafter.  Blacconiere & Patten (1994) assessed a –35% cumulative abnormal return for Union Carbide, controlling for market wide movement.  However, the effect was not isolated, and additional analysis of 47 chemical firms with chemical segments of similar size to Union Carbide showed that there were significant industry-wide drops in stock price.  The greater the exposure of firms’ revenues to chemical operations, the greater the negative market reaction to the Bhopal leak.  The Bhopal incident contributed to the support behind community right to know laws in the US.

Similarly, the Exxon Valdez spill affected not only Exxon stock, but also impacted the returns of other competing petroleum firms.  White (1996) found that Exxon shareholders experienced an immediate and sustained drop in share price during his entire 120-day examination period after the accident.  Moreover, White found stock price effects in non-petroleum firms.  Firms perceived of as being more environmentally responsible experienced significant increased abnormal returns during the 120 days following the accident.
  The Exxon Valdez incident led to the drafting of the Valdez Principles on corporate responsibility and public disclosure, which became the Coalition for Environmentally Responsible Economies (CERES) Principles.
 

A series of studies utilize TRI data as an independent variable affecting MVE.  Lancaster (1998) found that of several environmental performance variables tested (including Superfund sites, RCRA actions, compliance data), only pounds of TRI releases had a significant negative impact on MVE.  Hamilton (1995) found that when TRI data was first released to the public in 1989, the stock value of TRI-reporting firms dropped by an average of $4.1 million.  Konar and Cohen (1995) assessed whether disclosure of TRI data in 1989 resulted in reductions of TRI releases in 1992.  They report that of the 40 firms with the highest negative stock price impact in 1989, 32 reduced their reported TRI releases per dollar of revenue in 1992, which translates into an average reduction of 1.84 pounds per $1000 revenue per firm.  Finally, Khanna et al (1998) evaluated investor reactions to repeat annual release of TRI data in 1989-1994.  They find significant negative abnormal returns for the day following the release of TRI data for the years 1991-1994.  Average abnormal returns varied in magnitude from –0.16 to –0.46%.  Further analysis revealed that the negative returns led corporate managers to substitute off-site transfers for on-site discharges of TRI chemicals.  However, they did not find a significant decrease on the total toxic wastes generated.
  If waste release was perceived by managers to be important, one would have expected firms to strive to reduce releases.

These studies, and others not included in this brief summary, seem to indicate an association between environmental performance and financial performance.  Data issues and sample selection may explain some of the variation in results, but it is here contended that choice of methodology has also affected results.  Specifically, we contend that correlation of error terms when the event dates for all firms in the sample overlap, “clustering”, will cause overestimation of the magnitude of the effect.  To evaluate this hypothesis, we undertake a re-evaluation of Hamilton’s seminal (1995) study.  Our approach differs from that of Hamilton in that we apply the methodology developed by Zellner (1962) for seemingly unrelated regression (SUR) to account for clustering of event dates for all TRI-reporting firms.

Hamilton Event Study

In his 1995 event study, Hamilton examined the reaction among journalists and stockholders to the public release of the first TRI report on June 19, 1989.  In so doing he hoped to assess the information value of TRI for both audiences and the novelty of the information by different industry sectors using SIC-codes.  Theoretically, higher releases should eventually lead to higher management and clean up costs, loss of reputation and goodwill, all of which will affect shareholder returns.  Hamilton performed three analyses: 1) a classic event study in which he uses a market model estimated over a preceding period to assess cumulative abnormal returns (CARs) over event windows of interest; 2) a cross-sectional regression of determinants of CARs; and 3) a logistic regression of newspaper coverage of specific firms’ TRI-reported releases.

Hamilton finds that there was indeed a significant negative stock price change (–0.284%, p-value<.001) to TRI news on the event period consisting of just the announcement date itself, which we denate as event period (0,0).  Cross-sectional analysis further revealed that for each additional TRI chemical for which a company was required to submit a Form R, the firm’s stock value dropped $236,000.
   Hamilton postulates that investors reacted to the number of chemicals rather than the level of emissions because of greater credibility given to information about whether a chemical was released.

Figure 1 tabulates Hamilton’s results.  His primary results for event window (0,0) show that there was a significant negative average abnormal return (-0.00284, p-value .00006), and the average per firm loss, based upon number of shares outstanding, was $4.1 million.  For an event window spanning an additional five days, (0,5), he also found a significant negative CAR, and that the change in value was greater for those firms with media coverage ($-6.2 million) compared to the firms with Superfund sites.  Hamilton concludes that the “negative abnormal returns reflect the change in investor expectations about a firm’s pollution costs brought about by the additional information provided by the TRI data.”

Figure 1. Investor reactions results†

Event Window
Average CAR
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We, however, contend that the significance of these results may be overstated, because Hamilton did not adequately reflect the correlation of error terms in assessing the significance of the average abnormal returns for the sample portfolio across firms in the presence of event clustering.  Correlation of error terms arises when the event windows for individual stocks in the sample overlap and returns covary.  Issuance of TRI releases on a single date for all reporting firms is such an event cluster.  The attendant lack of independence of movement in stock returns undermines efforts to isolate abnormal returns (i.e., residuals from the market model) and to compare cumulative abnormal returns across the entire sample for hypothesis testing, as are at the heart of event studies.  Specifically, event clustering will increase the variance of the performance measures (such as the average residual) and thus overstate the significance of the results by traditional statistics.  This dependence of returns has to be explicitly taken into account when the testing the null hypothesis of no abnormal return (Brown & Warner 1980).  

Malatesta (1986) performed simulation analysis of several issues related to use of joint generalized least squares.  He concluded that in the case of event clustering, a generalized least squares implementation of seemingly unrelated regressions (SUR) is more powerful than the share time series method of ordinary least squares (OLS) estimation of abnormal returns.  Similarly, Brown & Warner (1980) show that in the case of event clustering, OLS does not perform well.  Seemingly unrelated regressions (SUR) offers an alternative methodology for controlling for high cross-sectional correlation of security return residuals in the case of event clustering.

Standard Market Model Methodology

In event studies, investigators to assess a firm’s specific premium, alpha, and its correlation to market or systemic risk, beta, by estimation of a market model during an estimation period, usually prior to the corresponding event date, for each firm in the sample of interest.  The estimated alpha and beta are then used in evaluating whether abnormal returns occurred during the event window itself.  Abnormal returns measured during the event window are firm-specific, idiosyncratic returns which remain after controlling for the expected returns estimated with the market model.  Under financial markets theory, these idiosyncratic returns cannot be easily diversified away by portfolio managers.  In event studies, it is assumed that the statistical representation of the return-generating process via the market model is valid.  Furthermore, statistical analysis of the traditional event study depends on the assumption that the stock returns data are jointly normally distributed and stationary (Schipper 1992).

More specifically, the first stage of an event study involves estimation of a normal model over a beta estimation period, where the expected correlation (beta) of the sample stock or portfolio of stock returns to market-wide returns is evaluated.
  The classic OLS estimator is:
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The abnormal returns over the event period during which information is released to the market are summed to generate cumulative abnormal returns (CAR) for the study sample.  In classic event study the estimation of CAR is a two-step process: first estimation of the beta for each share and then the CAR for the event period is calculated.  The market model alpha and beta,for each of J firms, is estimated by running OLS on the market model, using daily data in the estimation period:
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where Rjt is the event window return on security j  and Rmt is the market return. The abnormal return for any one day is defined as the difference between the actual and expected returns from the market model:


[image: image6.wmf][

]

(

)

mt

j

j

jt

t

jt

jt

jt

R

b

a

R

X

R

E

R

AR

+

-

=

-

=

|


(During the estimation period, abnormal returns are the residuals from the regression.) Cumulative abnormal returns over all J firms is defined as the sum of the difference between expected and actual returns:
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cumulated over days in the event window (T1,T2).  The assumptions underlying these market-model parameter estimates are:

1. Exogeneity of residuals and independent variables, 
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4. Excess returns are stationary.

In what we term a traditional event study, the significance of the event on returns is assessed by a t-test of the difference between expected and actual CARs during the event window with a null hypothesis that the difference is 0.  When event periods differ for each firm in the sample then it is acceptable to assume for this test that the CARs are independent, because there is no contemporaneous correlation across firms.  Only with this assumption is it possible to use a simple t-test to evaluate aggregate abnormal returns over time and across firms for drawing inferences on the sums of CARs.  This is based on the fact that variance of a sum is the sum of variances if the measures are independent.    We believe that Hamilton, in traditional fashion, assesses the significance of average CARs as follows:  
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 under the assumption that CARs are normally distributed identically and independently (iid).  Thus, he may test his hypothesis simply by use of:
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In other words, he employs variation in the distribution of realized CARs to determine significance of the average CAR.

As a first level of technical note, it is more correct to use variation of abnormal returns during the estimation period, when returns are presumed to be “usual”, to evaluate the significance of abnormal returns during the event window.  To do so, we apply the Campbell, Lo, MacKinlay (1997), henceforth CLM, formula to estimate a standardized CAR for each firm: 
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where ej is the vector of residuals from estimating the market model for firm j over the estimation period, and L is the number of days in the estimation period.  We aggregate individual SCARjs in two ways, as J1 and J2 statistics proposed by CLM, which are both distributed asymptotically normal under the null hypothesis.  The J1 statistic gives equal weight to each firm’s realized abnormal return.  The J2 gives greater weight to firms with smaller usual variance of returns.  The statistics vary only slightly in the power they convey to reject the null hypothesis.  We will calculate them both.  Neither allows for event clustering.

Controlling for Contemporaneous Correlation with SUR

With event clustering, however, the assumption of independence of the residuals across firms no longer holds.  Therefore, a test that assumes independence of individual errors will overestimate the significance of average errors (i.e. average abnormal returns) by underestimating their standard deviation.  The greater the cross-correlation of firms’ returns, the higher the standard deviation of errors affecting the magnitude of the test statistic (Armitage, 37).  Thus the null hypothesis is rejected too often.  Collins & Dent (1984) find that when abnormal returns are estimated over the same chronological period and shares are from the same industry (as per SIC code), the average correlation coefficient is 0.18.  When a portfolio rather than share errors are considered, the correlation coefficient can rise to 0.85 with a portfolio of 50 randomly selected shares with the same estimation period (Armitage, 37).  SUR is a methodology which we may use to explicitly estimate contemporaneous correlation and control for its properly in assessing significance of the news event.  
In our case of uniform independent variables, joint estimation SUR will not yield any different coefficients ai, bi, or ui, or any different variances (i.e. standard errors) for those coefficients.  But it will give us estimation of covariances across coefficient estimates, which can then be used in tests of significance for SCARs over event windows.  SUR estimation provides an explicit JxJ sized 
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 covariance matrix of firms’ residual returns during the estimation period.
  Specifically, joint estimation in SUR involves use of covariance terms as well as variance terms to test whether the sum of CARs is different from 0.  We expect there to be some positive covariance of residual returns, as firms reporting in the TRI are clustered in chemical manufacturing and other industries whose stocks respond similarly to daily developments.  Thus we will assess the statistical significance of aggregated CARs to be lower than if we could assume no covariance.  By using SUR we are getting away from assumed independence of the events, and more properly allowing for cross-sectional dependency.

SUR Methodology 

The assumptions in SUR are the same as those for the regular market model event study, with one important exception.  This is that Var
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 is a positive definite J x J matrix.  Since the variance-covariance matrix, 
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, is unknown, it has to be estimated from the standard errors of the first pass OLS on each firm.  SUR is thus based on a two-stage joint generalized least squares (GLS) estimation procedure, whereby in the first phase, ordinary least squares (OLS) is run on each stock.  The sample variance-covariance matrix predicted using OLS can be substituted for the unknown residual covariance matrix, 
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, to generate the feasible generalized least squares (GLS) estimator.  In so doing, we incorporate correlation of error terms more properly in the estimator, and thus by implication utilize more information in the estimation procedure. The limiting distribution of the test statistic is 
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2 with J degrees of freedom, where J is sample number of firms (Greene, 627-8, Schipper & Thompson). This type of cross-sectional GLS method to estimate the test statistic was found to most appropriately account for the increased covariance of residuals by Armitage when cross-correlation is 0.2 or more (Armitage, 41).

The joint GLS estimator in SUR is defined as:
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 is a Kronecker-product.  Using SUR we can run a joint regression on each firm’s share simultaneously over all days in the beta estimation period and the event period.  For an event window of length V, we simultaneously estimate the following system of equations: 

R1,t = a1 + b1 Rm,t + u1jd1t + u2jd2t +…..+ uVjdVt +error1t
.
.

.

.
.

.

Rj,t = aj + bj Rm,t + u1jd1t + u2jd2t +…..+ uVjdVt + errorjt
.
.

.

.
.

.

RJ,t = aJ + bJ Rm,t + u1Jd1t + u2Jd2t +…..+ uVJdVt + errorJt
where Rjt is the jth firm’s return on day t, Rmt is the market return, and dummy variables 

d1t, d2t,…dVt are defined for each day of the event window.  Specifically, d1v=1 on the vth day in the event window and =0 otherwise.  The parameters aj, bj, and u1j,…, uvJ and covariance matrix sigma are to be estimated.  Because each dummy variable d1v is non-zero only on a single day, the corresponding parameter uvj is free to take on whatever value will minimize errorjt on that day.  Setting uvj = ARjt =Rjt – (aj + bjRmt) achieves the minimum, errorjt = 0.  In other words, uvj just retrieves the abnormal return (AR) that could be calculated in the event window relative to the return predicted from the estimation period alone.  Note, the estimates aj and bj are the same as would be estimated on the estimation period alone. 

Data

We use 1989 EPA TRI data from companies in SIC codes 20-39 that have 10 or more employees, adjusted for any potential confounding events, as prepared by Hamilton and kindly shared with us.  Hamilton ended up with a total 436 manufacturing firms, whereas we end up with 389.  The difficult of using TRI data is that reporting is done at the facility level, and for purposes of the event study, these individual reports need to be properly aggregated to their parent company and then matched with the parent’s ticker symbol.  Administering the Community Right to Know act, the EPA requires facilities to fill out one Form R per TRI chemical released, on which the Dun & Bradstreet number of the parent is usually listed.  Hamilton then matched the D&B number with the ticker symbol of parent on the New York Stock Exchange (NYSE).  Stock price records are from the Center for Research in Security Prices (CRSP).  Hamilton aggregated TRI releases by stock ticker symbol and matched the ticker with CRSP stock prices.  Hamilton acknowledges that there were sample limitations, where some Form R’s lack a D&B number, or where the company was privately held and could not be matched to CRSP data.  These latter were allocated to a separate category “private facility”.  Where matches could not be made, the TRI records were manually checked against industrial directories (Corporate Tech Directory, ’91, Dun’s Industrial Guide ‘91, D&B Million Dollar Directory ’91) using address and name from Form R’s.  

Hamilton’s summary statistics on the 436 firms showed that they accounted for approx. 15 billion of the total 16.4 billion pounds emitted by public firms in 1985.  (TRI data is released with a two year time lag.) Furthermore, 73% of TRI emissions in 1985 came from publicly traded companies and 46% of TRI wastes shipped off site came from publicly traded companies.  Finally the average number of Superfund sites per firm was four.

We requested and received Hamilton’s data for our analysis.  Re-matching his data by CUSIP identifier with CRSP returns data, by our approach requiring complete data for the entire estimation and event window periods, eliminated 46 firm observations.  An additional duplicate observation was also removed
, leaving a sample of 389 firm observations.  We presume that Hamilton simply ran his estimations without requiring complete data, where CRSP data was missing for some observations, but have not yet been able to verify his specific treatment.  Infrequently traded, smaller firms may have been removed in deriving our sample, but we see no obvious basis for bias being introduced by this in our statistical analysis.

Application of SUR requires as sufficiently large sample of returns from the estimation period (T), such that T > 2 x (J+1), where J is the number of firms in the sample.
  This constraint required an extension of the estimation period to at least 800 days, which in turn led to additional elimination of firm observations for which there is incomplete data in CRSP.  Thus our sample of firms was further reduced to 368.  To remain as close as possible to Hamilton’s model, we estimate CARs for both a 100-day estimation period and 800-day estimation period.

Hypothesis Testing

We test the coefficient restriction that the cross-sectional sum of CARj's = 0 and also test whether each CARj = 0 as done in Schipper & Thompson, by implementing appropriate tests on the coefficients uvj.  We thus undertake a test of the aggregated (average) abnormal returns to assess the total effect of TRI data release normally done in event studies.  Secondly, we jointly test the restriction that there is no effect for each individual firm.  This test is more likely to reject the null hypothesis of no abnormal return than the test on the sum of all returns if the effect was positive on some firms and negative on others firm’s expected returns.  These different movements would likely cancel each other out in the summed abnormal returns estimate, thus reducing the overall effect. (Schipper & Thompson 198)  

Thus our null hypotheses are: 

Hypothesis 1: Ho: 
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Hypothesis 2: Ho: 
[image: image30.wmf]j

V

v

vj

"

=

å

=

,

0

1

m

 , 

where J = number of firms in the sample, and V = number of days in the event period.  Hypothesis 2 allows for differential reaction of abnormal returns across firms.

We predict that, similar to Schipper & Thompson, we will reject the null for Hypothesis 1 and fail to reject the null for Hypothesis 2.  We thus express our belief that TRI does have a significant effect on event period returns even when covariance is taken into account.  We further predict that our estimated CARj will be the same as that estimated by Hamilton.  This is because the independent variables are the same across each equation in the system, thus our SUR estimation approach will yield the same coefficient estimates as OLS; again, it is for the covariance matrix sigma to use in hypothesis testing that we apply the SUR methodology..

Results and Comparison with Hamilton

Our approach reveals the three methodological aspects of event study design which are important when there is event clustering: 1) estimation methodology, 2) estimation of CAR, and 3) choice of test statistic.  To illustrate the difference in result, we first replicate Hamilton’s study using OLS, calculate various test statistics, and finally utilize SUR to properly treat contemporaneous correlation of residuals.  Figure 2 presents these results in ever increasing order of statistical rigor.  As predicted Figure 2 shows that our coefficient estimate for CAR does not differ across all models.  The reason is that joint GLS does not offer any efficiency gains over OLS when the independent variables in the model are the same.

However, tests of significance do show various results.  Most importantly, in stark contrast to Hamilton, we conclude that there is no effect of TRI data news release on average stock returns (Hypothesis 1) for both the event day (0,0) and the event period (0,5), once contemporaneous correlation is accounted for in SUR.  We do however conclude that the joint test of CAR for each individual firm on the event day was significant.  We further find that for the (0,5) event window the individual CARs no longer are significant.  Thus, in contrast with Hamilton and our own classic OLS studies, differential treatment of firm CARs indicates that the effect of TRI news diminished over the (0,5) window.  

SUR allows for more precise estimation of the value impact on the firms.  Specifically, of the total 368 firms we analyze using SUR, less than half experienced positive CARs, whereas over 200 had negative CARs on the event date.  Thus, while Hamilton found an average negative per firm CAR of $4.1 million, we find an average per firm CAR of -$1.4 million using the 100-day estimation period.  The total loss for the sample on the event day was -$525 million.  Maximum losses were up to $517 million for Phillip Morris, and maximum gains on that day were $604 million for IBM.  Figure 3 present the value impact on the sample.  We can see that once the event window is extended to (0,5) and the estimation period is 800 days, the total losses for the entire sample increase to between $1 and $2 billion.  

Ignoring contemporaneous correlation of residuals we would conclude, as did Hamilton, that the CARs were significantly negative, even when we extend the estimation period.  Extension of the estimation period to 800 days reduces the magnitude of the test statistics, J1 and J2, though the level of significance is still greater than 5%.  For the event window (0,5) the level of significance increases as the test statistic almost doubles.  Thus, we would have even more cause to reject the null hypothesis and conclude that TRI data release has an impact on abnormal returns.  However, we would still be generating questionable results without accounting for covariance of residuals.  Use of the J1 and J2 statistic depends on the assumption that there is no covariance of residuals, which is violated in the case of event clustering.  Therefore, we cannot properly use J1 and J2.  

The test results from SUR on the sum of all residuals show that the cumulative average abnormal returns are insignificant.  Thus, we contradict Hamilton’s findings of a significant average abnormal return.  However, as expected, we reject the null hypothesis in the case of differential treatment of residuals, and conclude that TRI data has a significant negative effect on returns even when contemporaneous correlation is taken into account.

Conclusion

Pollution is news, although the relationship is subtler than has previously been asserted.  Thus, while some firms lose in the value on the event day, others experienced gains.  SUR offers the possibility to more accurately evaluate the within-sample heterogeneity by simultaneously testing the firm-specific CARs for the event window.  Given the potential to generate more differentiated results, we recommend that other environmental event studies be re-examined, including those papers cited in the beginning of this paper (Blacconiere & Patten, White, Khanna et al).  We further propose to re-evaluate the cross-sectional analysis of factors affecting CARs undertaken in these and other event studies of the association between environmental performance and financial performance.  We expect to find more surprises and to be able to more precisely isolate firm-specific CARs and firm characteristics which appear to be associated with these abnormal returns on the event day.  This would provide interesting information not only to the investment community, who may not be fully or systematically cognizant of what firm characteristics they are concerned about, but also to corporate managers who can engage in more strategic environmental management that maximizes (or minimizes the negative effect of pollution on) shareholder returns.  Finally, we also anticipate regulator interest in leveraging more fully the desires and beliefs of the investing public as a mechanism for inducing reduction of toxic pollutions.

Figure 2. Cross-Study Comparison*
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T=time prds
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Test Stat (0,5)
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*P-value in parentheses

Figure 3. Value Impact over (0,0) and (0,5) event windows,

based on parameters estimated during a 100 day estimation period:


Average/Firm over (0,0)
Total over (0,0)
Average/Firm over (0,5)
Total over (0,5)
# firms

All
$-1,422,701
$-525M
$1,843,151
$680M
368

Losses only
$-23.1M
$-5.2B
$-21M
$-4.78B
224

Gains only
$32.5M
$4.681B
$37.92M
$5.46B
144

Max Loss
$-517M
Phillip Morris




Max Gain
$604M
IBM




And based on parameters estimated during a 800 day estimated period:


Average/Firm over (0,0)
Total over (0,0)
Average/Firm over (0,5)
Total over (0,5)
# firms

All
$-2.85M
-1.05B
-5.34M
-1.972B
368

Losses only
$-22.9M
-5.4B
-25.96M
-6.12B
235

Gains only
$32.7M
4.35B
31.2M
4.15B
133

Max Loss
-495M
Phillip Morris
Max Loss



Max Gain
548M
Anheuser Busch
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� The total cost to Exxon of the spill exceeds $6 billion, and is estimated to increase Exxon’s debt ratio by as much as 30%.(Nambiar, 1995)


� While CERES principles have been adopted formally by only 54 multinational firms, other firms have similar programs of corporate management and disclosure.


� Khanna et al note that these different results can be explained in part by different samples of firms used.


�Cross-sectional equation: � EMBED Equation.3  ���


� People are often more sensitive to the number of issues involved rather than the value of any one individual issue.  


� The asset market beta calculated by the market model is: bj = � EMBED Equation.3  ���





� Note Hamilton’s approach assumes all off-diagonal elements of � EMBED Equation.3  ��� are zero.


� Re-matching his original data, using his CUSIP numbers with CRSP data led to a matched sample of only 390 firms.  Further review of the data revealed that he had one duplicate observation for Teradyne, whose stock went by two separate ticker symbols during the period of interest, leaving us with J=389 firms.


� This constraint arises from the fact that in SUR the covariance matrix has to be inverted.  This is only possible when the number of time-series observations exceeds the number of firms.
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