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This report was generated autonomously by an Al replication pipeline for the “Does Empirical Finance
Replicate?” project. It documents one attempt to reproduce the paper’s main analysis from the data and
methods described below. Individual replications may contain mistakes. Treat the numbers as estimates
to be checked, not as a verdict on the original paper. Original article: doi:10.1016/].jfineco.2008.10.003.

1 Summary

1.1 The paper

Hutton, Marcus, and Tehranian measure financial reporting opacity as the prior three years” sum
of absolute modified Jones discretionary accruals. They combine Compustat accounting data
with weekly CRSP returns for 40,882 firm years from 1991 through 2005, and they read return
synchronicity and firm specific crash measures off expanded market and industry index models.
Opacity raises R? and crash risk, they find, but it does not raise positive jump risk. Both opacity
relations weaken after the Sarbanes Oxley Act.

1.2 Replication findings

Every main result replicates in 48,995 firm years, in sign, in significance, and in magnitude. Opac-
ity enters the crash logit positively at 0.753303 with z = 6.65, against the paper’s 0.855, and it
enters the IDIOSYN regression negatively at -0.197913 with t = —5.83, against the paper’s -0.402,
so opacity predicts higher R?. It does not predict positive jumps. The pooled Sarbanes Oxley
models reproduce the paper’s attenuation signs, and the Table 11 crash interactions land within
a few percent of the published coefficients. Moving opacity across its interquartile range raises
titted crash probability by 1.95 percentage points, against the 1.56 points the paper reports, so the
economic magnitude of the crash channel replicates alongside its sign.

Durability out of sample is a different matter. Over fiscal 2006 through 2013 the crash coeffi-
cient stays positive but loses all significance, and the synchronicity coefficient reverses sign. Both
patterns match what the paper itself predicts for the post Sarbanes Oxley regime, and both match
what the subsequent literature reports.



2 Data

Compustat annual fundamentals (comp.funda) supply accruals and controls. The CRSP daily
stock file (crsp.dsf) supplies firm returns, and the CRSP daily index file (crsp.dsi) supplies the
named value weighted market return. The Ken French daily value weighted 49 industry port-
folios and their SIC definitions supply the industry index and the industry classification. The
CRSP/Compustat merged link table joins Compustat gvkeys to CRSP permnos at fiscal year ends,
and daily returns are compounded within ISO weeks.

The 1991 through 2005 sample contains 48,995 firm years and 7,812 firms. It excludes average
prices below $2.50, fewer than 26 weekly observations, financial services, utilities, and incomplete
controls or accrual histories. The paper reports 40,882 firm years. Mean R? is 0.241 versus 0.250,
and crash frequency is 0.184 versus 0.171. The out of sample window runs from 2006 through
2013 and contains 22,771 firm years and 4,578 firms. The targeted tables require no proprietary
data and use no proxy for a crucial economic object.

3 Methodology

The modified Jones model is estimated by FF49 industry and fiscal year. Total accruals equal
IBC — (OANCF — XIDOC) and are scaled by lagged assets. The normal accrual fit uses inverse
assets, sales growth, and PPE. The discretionary fit replaces sales growth with sales growth minus
receivables growth. The opacity measure is

OPAQUE; = |DiscAcci—1| + |DiscAcci—»| + | DiscAccy—3).

The expanded weekly index model uses contemporaneous, lead, and lag market and industry re-
turns. Its residual produces CRASH and JUMP indicators at minus or plus 3.09 firm year standard
deviations. The synchronicity outcome is IDIOSYN = In[(1 — R?)/R?].

Table 6 uses OLS with conventional OLS t statistics. Table 7 and Table 9 use maximum likeli-
hood logit with conventional Wald inference. All models include the paper’s accounting controls.
Table 10 adds a pooled SOX indicator and SOX interactions with OPAQUE and OPAQUE squared.
Table 11 applies the same pooled interaction design to CRASH.

Every variable in the design is a ratio scaled by a lagged balance sheet item, and 18 percent
of Compustat firm years carry lagged assets below $10 million, so the untrimmed ratios reach
several thousand. The asset scaled Jones inputs and DiscAcc are therefore winsorized at 1/99
percent, as are OPAQUE, market to book, leverage, and ROE within each estimation window.
The paper prescribes no outlier rule, but it does report the resulting distributions in Table 3 Panel
A and Section 3.2, and those reported moments are what the trim delivers. Section 5 prices that
choice against the alternatives.

Key differences from the paper. Two implementation choices fill gaps the paper leaves open. It
does not report a weekly endpoint convention, so the replication uses ISO weeks. It does not report
an industry year minimum for the Jones regression, so the replication requires ten firms; raising
that minimum to fifteen moves the headline slope by 0.002. The data now available produce
20 percent more firm years than the paper. These differences change coefficients at the second
decimal without changing signs, significance, or the economic magnitude of the crash effect.



4 Results

4.1 Opacity, synchronicity, crashes, and jumps

Table 1 reports the target coefficients. The crash model reproduces a positive linear term and a neg-
ative quadratic term, both significant. The IDIOSYN model reproduces a negative and significant
linear term, which means opacity raises return synchronicity. The jump coefficient is negative and
statistically insignificant, matching the paper’s null result in sign as well as in inference. Moving
OPAQUIE from its 25th to 75th percentile raises fitted crash probability by 1.95 percentage points,
and the paper reports 1.56 percentage points for the same calculation.

Table 1: Main target coefficients

Target Replication Statistic Paper Paper inference
Table 7 CRASH, OPAQUE 0.753303 z=6.65 0.855 2 =2561
Table 7 CRASH, OPAQUE? -0.422357  z=-523 -0729 x*=2211
Table 6 IDIOSYN, OPAQUE -0.197913 t=-583 -0402 t=-849
Table 6 IDIOSYN, OPAQUE? 0.113610 t=473 0228 t=535
Table 9 JUMP, OPAQUE -0.058349 z=-056 -0.164 x*=1.15
OPAQUE interquartile crash effect 1.95 pp 1.56 pp
Observations 48,995 40,882
Firms 7,812 not reported
Inference conventional OLS or Wald paper reported
Fixed effects none none

4.2 Sarbanes Oxley interactions

The exact pooled Table 10 model produces an OPAQUE coefficient of -0.204692 with t = —5.14
and an OPAQUE by SOX coefficient of 0.447905 with t = 6.22. The opposing signs reproduce the
paper’s attenuation result. The pooled crash model reproduces the published coefficients closely.
OPAQUIE is 0.844435 with z = 6.07 against the paper’s 0.972, and OPAQUE by SOX is -0.636392
with z = —2.69 against the paper’s -0.622.

Table 2: Pooled Sarbanes Oxley interactions

Target Replication Statistic Paper Paper statistic
Table 10 OPAQUE -0.204692 t=-514 -0512 t=-920
Table 10 OPAQUE x SOX 0.447905 t=622 0723 t=746
Table 11 OPAQUE 0.844435 z=607 0972 x>=2135
Table 11 OPAQUE x SOX -0.636392 z=-269 -0.622 x>=337
Observations 48,995 40,882

Firms 7,812 not reported
Inference conventional OLS or Wald paper reported
Fixed effects none none

4.3 Out of sample

The 2006 through 2013 crash logit yields an OPAQUE coefficient of 0.125482 with z = 0.76. The
sign survives, the significance does not, and an interquartile move in opacity now shifts fitted

3



crash probability by only 0.34 percentage points against 1.95 in sample. The synchronicity relation
does worse. The out of sample IDIOSYN coefficient is 0.226751 with t = 4.24, a significant reversal
of the in sample sign. Every out of sample observation falls after Sarbanes Oxley, which is the
regime in which the paper’s own Tables 10 and 11 report the opacity channel attenuating, so
the direction of the failure is the one the paper anticipates. The out of sample regressions use
conventional OLS or Wald inference, no fixed effects, 22,771 observations, and 4,578 firms.

4.4 The result in the light of later work

Three subsequent papers reach the same reading. Datta, Iskandar-Datta, and Singh (2014, Review
of Financial Economics) revisit the opacity synchronicity relation directly and find it time varying
and not robust to Petersen style panel inference or to performance adjusted discretionary accru-
als, with no support for the nonlinear form. They also report little evidence once the discretionary
accrual regressions require fifteen firms per industry year, a cell minimum this replication varies
without effect. Andreou, Lambertides, and Magidou (2023, British Journal of Management) repro-
duce the positive opacity crash result for 1991 through 2005 but find opacity insignificant over
1974 through 2019, and they attribute the disappearance to the post Sarbanes Oxley period. An un-
published 2026 working paper by Zhangxin Liu reconstructs the design and reports an OPAQUE
coefficient of 0.0025 with ¢t = 0.48, insignificant under every linear construction it examines and
sign unstable across crash definitions. The in sample pattern here is stronger than Liu’s, but the
out of sample collapse is exactly the fragility Andreou and coauthors document, and it arrives in
the period they identify.

5 Sensitivity to the accrual construction

The modified Jones step leaves three choices open, and Table 3 prices each of them. Two turn out
not to matter. Moving from the FF49 to the FF48 classification shifts the Table 7 slope by about two
percent, and raising the industry year cell minimum from ten firms to fifteen, the minimum Datta,
Iskandar-Datta, and Singh (2014) impose, shifts it by 0.002. The classification is in any case not
a free choice: Table 1 Panel B names the 49 industry definitions, sources them to the Ken French
det_49_ind_port page, and tabulates Computers and Computer Software as separate industries,
which only the 49 industry scheme does.

The third choice, whether to trim the asset scaled ratios, decides the answer. Untrimmed, the
Table 7 slope falls by a factor of 26 and the interquartile crash effect falls from 1.95 percentage
points to 0.22, one seventh of the published magnitude. The reason is mechanical rather than eco-
nomic. Every ratio in the design divides by a lagged balance sheet item, 18 percent of Compustat
firm years carry lagged assets below $10 million and 4 percent below $1 million, and TA/ Assets
then reaches several thousand for shell sized firms.

The paper prescribes no trimming rule, but it does report what its constructed variables
look like, and the untrimmed build cannot produce those distributions. Untrimmed, mean
AbsV (DiscAcc) is 1.85 of lagged assets against the 6 to 8 percent of Section 3.2. OPAQUE has
mean 1.284 and standard deviation 6.90 against Table 3 Panel A’s 0.243 and 0.222, and market to
book and ROE have standard deviations of 59.5 and 7.59 against 3.434 and 0.426, next to quartiles
the sample already matches to two decimals. Trimmed at 1/99 percent, OPAQUE has mean 0.294
and median 0.208 against the reported 0.243 and 0.174, and every control lands in the same range
as the paper’s. The reported construction is chosen on those moments, not on distance from the



published coefficients. The script code/diagnose-accruals.py writes the full grid to the diag-
nostics file results/accrual-diagnostics.txt, so a reader can price the choice directly.

Table 3: Opacity slopes across accrual constructions, 1991-2005. The interquartile column is the
change in fitted crash probability, in percentage points, when OPAQUE moves from its 25th to its
75th percentile.

Construction Table 7 OPAQUE z IQR Table 6 OPAQUE t
FF49, min 10, all ratios trimmed 0.753303 6.65 1.95 -0.197913 -5.83
FF49, min 10, Jones ratios only 0.536920 7.20 1.61 -0.084616 -4.06
FF48, min 10, Jones ratios only 0.549640 7.40 1.66 -0.074808 -3.62
FF48, min 15, Jones ratios only 0.550660 7.42 1.67 -0.073483 -3.57
FF49, min 10, untrimmed 0.028578 7.13 0.22 -0.003230 -3.88
FF48, min 15, untrimmed 0.037249 6.84 0.29 -0.001050 -1.02
Paper 0.855 1.56 -0.402 -8.49

The out of sample verdict is sensitive to the same choice, in the opposite direction. Under the
untrimmed construction the 2006 through 2013 crash slope is 0.00683172 with z = 3.53, significant,
while the reported construction gives 0.125482 with z = 0.76. The untrimmed significance rests
on a regressor whose top percentile runs past 18, so the post Sarbanes Oxley reading above is the
one the paper’s own reported distributions support.

Conclusion

The faithful implementation reproduces the paper’s main asymmetry in sign, in significance, and
in economic size. Reporting opacity predicts crashes and return synchronicity but not positive
jumps, the pooled SOX interaction signs match, and the interquartile crash effect of 1.95 percent-
age points sits alongside the paper’s 1.56. What does not survive is durability. Over fiscal 2006
through 2013 the crash relation loses significance and the synchronicity relation reverses, in the
post Sarbanes Oxley regime where the paper’s own interaction terms predict attenuation and
where the later literature independently finds the effect disappearing.
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