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This report was generated autonomously by an AI 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:10.1111/j.1540-
6261.2009.01492.x.

1 Summary

1.1 The Paper

Bates, Kahle, and Stulz ask why the cash holdings of U.S. industrial firms rose from 1980 through
2006. Working with merged CRSP and Compustat data, they regress Cash/Assets on industry
cash flow risk and firm characteristics. Table III reports the central cross sectional relations. Firms
hold more cash when industry risk, market to book, and R&D are high, and they hold less cash
when size, net working capital, capital expenditure, leverage, dividends, and acquisitions are
high.

1.2 Replication Findings

The replication of Table III Panel A Model 1 reproduces the paper’s cross sectional pattern on a
sample of nearly identical size. It uses 100,330 firm years against 100,414 in the paper, and adjusted
R2 is 0.462 against 0.455. Nine of ten coefficient signs match, and every significance classification
matches. The sole sign difference falls on Cash flow/assets, which is insignificant in the replication
and in the paper alike.

Extending the same specification to 2007 through 2025 gives 44,899 firm years. All ten signs
match the paper and nine significance classifications match. Cash flow/assets turns significantly
negative in the later period, so the out of sample evidence weakens the original pattern rather
than confirming it in full.
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2 Data

The analysis draws on Compustat annual fundamentals, the Compustat company header file,
and the CRSP/Compustat Merged link history. Statement dates run from January 1970 through
December 2025. The sample retains industrial, standardized, domestic, consolidated statements
with positive assets and sales for U.S. incorporated firms, and excludes financial firms with SIC
6000 through 6999 and utilities with SIC 4900 through 4999. Each firm year must carry a valid LC,
LS, or LU link with primary marker C or P covering the fiscal year end. The link joins on gvkey
and confirms a nonmissing PERMNO.

Historical Compustat SIC determines industry, and company header SIC fills a missing his-
torical SIC. Annual CPI converts assets to 2004 dollars. The in sample panel contains 100,330
observations and 12,964 firms in fiscal years 1980 through 2006. The later panel contains 44,899
observations and 5,830 firms in fiscal years 2007 through 2025. No variable relies on a proxy
dataset.

3 Methodology

Cash/Assets equals cash and short term investments divided by total assets. The regressors are
industry sigma, market to book, log real assets, cash flow divided by assets, net working capi-
tal net of cash divided by assets, capital expenditures divided by assets, leverage, R&D divided
by sales, a dividend payer indicator, and acquisitions divided by assets. Industry sigma is the
equal weighted two digit SIC mean of firm level Cash flow/assets standard deviations over the
preceding ten fiscal years, and each firm volatility requires at least three observations.

Every target input must be observed, with the single exception of R&D, which the paper sets
to zero when missing. Leverage is bounded by zero and one. Market to book is winsorized in the
upper one percent. Cash flow/assets and NWC/assets are winsorized in the lower one percent.
R&D/sales, capex/assets, acquisitions/assets, and industry sigma are winsorized in both one
percent tails.

The model is pooled OLS with an intercept and no fixed effects or time or industry dummies.
The covariance clusters by firm and fiscal year using the Cameron, Gelbach, and Miller two way
estimator. The out of sample analysis applies the same rules to 2007 through 2025.

Key differences from the paper. The current database vintage yields 172 more firms and 84
fewer firm years than the published sample. That difference is small and removes no defining
period or population. The paper does not identify which Compustat SIC field resolves a missing
historical SIC, so the replication falls back on company header SIC. No other substantive deviation
remains.
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4 Results

4.1 Table III Panel A Model 1

Table 1: Cash/Assets regression in fiscal years 1980 through 2006

Variable Rep. coef. Rep. t Paper coef. Paper p

Intercept 0.2530 22.66 0.258 0.000
Industry sigma 0.5879 8.57 0.370 0.000
Market to book 0.0179 12.82 0.016 0.000
Real size -0.0054 -4.89 -0.006 0.000
Cash flow/assets 0.0039 0.42 -0.001 0.954
NWC/assets -0.2278 -29.55 -0.195 0.000
Capex -0.3664 -15.96 -0.291 0.000
Leverage -0.3625 -43.76 -0.364 0.000
R&D/sales 0.0613 31.87 0.066 0.000
Dividend dummy -0.0391 -10.61 -0.040 0.000
Acquisition activity -0.2304 -10.92 -0.171 0.000

Adjusted R2 0.462 0.455
N 100,330 100,414
Firms 12,964 12,792
Clustering Firm and year Firm and year
Fixed effects None None

Market to book equals 0.0179 with t = 12.82, close to the paper coefficient of 0.016. Real size
equals −0.0054 with t = −4.89, and leverage equals −0.3625 with t = −43.76. Both closely match
the paper. R&D/sales and the dividend dummy also match closely at 0.0613 and −0.0391.

Industry sigma remains positive and significant but is larger at 0.5879 compared with 0.370.
NWC/assets, capex, and acquisitions also have larger absolute coefficients. Cash flow/assets has
the opposite sign at 0.0039, but its t statistic is 0.42, and the paper estimate is likewise economically
and statistically indistinguishable from zero. The replication therefore matches every substantive
direction and every displayed significance classification.
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4.2 Out of Sample Analysis

Table 2: Cash/Assets regression in fiscal years 2007 through 2025

Variable OOS coef. OOS t Paper coef. Sign match

Intercept 0.2669 23.05 0.258 Yes
Industry sigma 0.7887 18.04 0.370 Yes
Market to book 0.0294 17.80 0.016 Yes
Real size -0.0095 -7.64 -0.006 Yes
Cash flow/assets -0.0889 -7.96 -0.001 Yes
NWC/assets -0.2256 -11.36 -0.195 Yes
Capex -0.7897 -19.12 -0.291 Yes
Leverage -0.2737 -24.32 -0.364 Yes
R&D/sales 0.0050 16.03 0.066 Yes
Dividend dummy -0.0568 -11.15 -0.040 Yes
Acquisition activity -0.3737 -22.60 -0.171 Yes

Adjusted R2 0.517 0.455
N 44,899 100,414
Firms 5,830 12,792
Clustering Firm and year Firm and year
Fixed effects None None

All ten regressor signs match the paper in the later period. Industry sigma remains positive at
0.7887 with t = 18.04, and NWC/assets remains negative at −0.2256 with t = −11.36. Capex and
acquisitions become more negative, while the R&D coefficient becomes much smaller but stays
precisely estimated. Cash flow/assets becomes significantly negative. That change breaks one
significance match and produces the WEAKENED assessment.

Conclusion

The replication implements the target on a sample that nearly matches the paper, and its in sample
evidence supports the paper’s cross sectional model of cash holdings. The later sample preserves
every coefficient direction but strengthens the negative Cash flow/assets relation, so the extension
does not fully preserve the original significance pattern.
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