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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:10.1093/rfs/hhi032.

1 Summary

1.1 The Paper

MacKay and Phillips study how industry structure relates to firm leverage, capital intensity, and
cash flow risk. They combine Compustat, CRSP, business segments, and Census of Manufactures
concentration data for manufacturing firms from 1981 through 2000. Table 3 regresses each firm
level variable on nested leave-out SIC medians, which decomposes variation between industries,
firms, and time. Industry medians explain 13.0% of leverage variation, and firm fixed effects raise
the adjusted R-squared to 67.0%.

1.2 Replication Findings

In the competitive-industry sample, the four-digit SIC median loads on leverage with a coefficient
of 0.249 and a t-statistic of 13.84. The positive sign and the significance match the paper. Capital
intensity and risk also keep positive and significant four-digit loadings. Firm fixed effects raise the
leverage adjusted R-squared to 64.2%, close to the paper’s 67.0%, while the industry-only adjusted
R-squared is 3.8%, below the paper’s 13.0%. Extending the test to 2001 through 2024 confirms the
four-digit leverage loading at 0.278 with a t-statistic of 19.85. Two data limits keep the sample
from being recovered exactly. No directly compatible 1997 SIC HHI exists, and current-vintage
SIC coverage is coarser than the coverage the paper worked with.

2 Data

The paper uses Compustat annual accounts, CRSP historical industry codes, Compustat business
segments, and Census of Manufactures HHI. This replication draws on the same sources: Compu-
stat annual fundamentals (comp.funda), CRSP historical names and SIC codes (crsp.msenames),



the CRSP/Compustat merged link table (crsp.ccmxpf_Inkhist), and the Compustat segment file
(comp.wrds_segmerged). Compustat links to CRSP by GVKEY over effective link dates, then to
PERMNO at the fiscal year end. Official Census SIC HHI for 1982, 1987, and 1992 comes from the
Census Bureau’s manufacturing concentration workbook. The 1992 value carries through 2000 be-
cause the 1997 Census adopted NAICS. Compustat historical SIC fills rows where modern CRSP
records no compatible Census code. The resulting 1981 through 2000 common-data sample holds
18,998 firm-years, 3,181 firms, and 233 observed four-digit SIC industries, of which 11,968 obser-
vations enter Panel A. The out-of-sample extension uses official 2002 and 2017 NAICS HHI and
holds 20,339 firm-years and 2,348 firms.

3 Methodology

Leverage equals total long term and current debt divided by total assets. Capital intensity equals
net property, plant, and equipment in millions divided by employees. Risk equals the sample
standard deviation of operating cash flow over assets, computed over the latest ten annual obser-
vations and requiring at least four.

Table 3 Panel A regresses each firm level variable on prior-year nested two, three, and four-
digit SIC medians. Each median excludes the firm’s own finer group. The four-digit median
excludes the firm, the three-digit median excludes the firm’s four-digit group, and the two-digit
median excludes the firm’s three-digit group. A second adjusted R-squared adds firm fixed effects.
Panels B and C repeat the design in changes and in lagged deviations. All regressions are OLS with
a constant and conventional OLS t-statistics.

Key differences from the paper. The public SIC HHI series carries no directly compatible 1997
observation, so the replication holds the 1992 HHI fixed through 2000. Current CRSP stores coarse
SIC records for some firms, so unmatched rows fall back on Compustat historical SIC. In the out-
of-sample period the Census classifies industries by NAICS while the nested medians stay on
SIC. These three departures reduce classification fidelity and keep the sample from matching the
paper’s exactly.



4 Results

4.1 Table 3 Panel A

Table 1: Industry Levels in Competitive Industries

2-SIC 3-SIC 4-SIC
Variable Paper Replication Paper Replication Paper Replication
Leverage 0.048 0.179  0.013 0129  0.186 0.249
(1.37) (5.82)  (0.54) (6.25) (12.40) (13.84)
Capital/Labor 0.350 0.355  0.198 0.154  0.158 0.360
(14.00) (11.76)  (6.83) (10.24)  (7.90) (24.08)
Risk 0.068 0.456  0.003 0512 0.141 0.735
(1.84) (3.93) (0.13) (7.51) (10.07) (12.46)

Adjusted R?, leverage Paper 13.0% Replication 3.8%
Firm FE adjusted R?, leverage Paper 67.0% Replication 64.2%

Conventional OLS t-statistics appear in parentheses. Panel A replication N is 11,968 from a base sample of
3,181 firms. The firm FE statistic includes firm fixed effects.

The four-digit coefficient matches the paper’s positive and significant result for all three variables.
The leverage firm FE adjusted R-squared is close to the paper, but the industry-only statistic is
lower. The capital intensity firm FE statistic is 84.1% compared with 85.0%. The risk firm FE
statistic is 96.2% compared with 87.6%. Current-vintage SIC linkage and the missing 1997 SIC
HHI explain part of the remaining sample and magnitude differences.

4.2 Out-of-Sample Test

For 2001 through 2024, the four-digit coefficients are 0.278 for leverage, 0.768 for capital intensity,
and 0.542 for risk. Their t-statistics are 19.85, 41.34, and 4.14. Panel A N is 15,357 from a base
sample of 2,348 firms. Leverage firm FE adjusted R-squared is 55.6%. The signs and significance
confirm the headline result out of sample, although the NAICS concentration classification and
the SIC median hierarchy make this extension less directly comparable than the in-sample test.



