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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:10.1111/j.1540-
6261.2004.00679.x.

1 Summary

1.1 The Paper

Almeida, Campello, and Weisbach (2004) test whether financially constrained firms systemati-
cally save more cash out of cash flow than unconstrained firms. They regress the change in cash
holdings on cash flow, Tobin’s Q, and firm size with firm fixed effects, using manufacturing firms
from Compustat (SIC 2000-3999) over 1971-2000. Five classification schemes split firms into con-
strained and unconstrained groups: payout ratio, asset size, bond ratings, commercial paper rat-
ings, and the Kaplan—Zingales (KZ) index. Constrained firms display a positive and significant
cash flow sensitivity of cash of roughly 0.05-0.06, while unconstrained firms show near-zero sen-
sitivity. The KZ index reverses this pattern, a finding the authors attribute to the index misclassi-
tying firms.

1.2 Replication Findings

We replicate all ten regressions of Table III. The paper’s central contrast reproduces. Constrained
tirms save a significant share of cash flow under the payout, size, bond-rating, and commercial-
paper schemes, at 0.078, 0.055, 0.054, and 0.051 against the paper’s 0.059, 0.062, 0.058, and 0.051.
Unconstrained firms show no significant sensitivity under the payout, size, and commercial-paper
schemes. The KZ index reverses as in the paper. Nine of the ten cash flow coefficients fall in the

“We thank Heitor Almeida and Murillo Campello for their comments and for sharing their later replication
(Almeida, Campello, and Weisbach, Critical Finance Review 13(3—4), 2024). That paper reports a sample screen absent
from the 2004 article: firm-years with net fixed capital below $5 million (1971 dollars) are excluded. This report applies
it throughout.



same significance category as the published ones. The exception is bond-rated unconstrained
firms (0.042, t = 2.71, against the paper’s insignificant 0.018). Out of sample over 2001-2024,
the size-sorted contrast and the KZ reversal persist, the bond and commercial-paper constrained
coefficients keep their sign at one half to three quarters of their in-sample size but fall just short
of 5% significance, and the payout split no longer separates firms. The contrast is strongest in
2001-2010 and weak in 2011-2024.

2 Data

We draw on four data sources:

¢ Compustat annual fundamentals (comp . funda): all financial variables (cash, assets, income,
dividends, shares, prices, fixed capital).

* Compustat S&P ratings (comp.adsprate): S&P long-term issuer credit ratings (splticrm)
for the bond-rating scheme and S&P short-term issuer (commercial paper) ratings (spsticrm)
for the commercial-paper scheme.

¢ Compustat company names: SIC codes as a fallback, since sich is missing before 1985 in
funda.

¢ FRED CPI (CPIAUCSL): Consumer Price Index, averaged to calendar years, for deflation to
1971 dollars.

The in-sample period covers manufacturing firms (SIC 2000-3999) from 1971 to 2000. Our
sample contains 33,192 firm-years across 3,492 unique firms. The paper reports 29,954 firm-years,
so our sample is 11% larger. That gap reflects the current Compustat vintage, which carries back-
filled and corrected records the original tapes did not. The out-of-sample period spans 2001-2024,
with 27,252 firm-years and 2,801 firms.

3 Methodology

The baseline regression follows the paper’s specification:

ACashHoldings;, = ag + a1CashFlow;; 4+ a2 Q;; + a3Size;; + fi + € (1)
where:
¢ ACashHoldings,,: change in che/at from the firm’s previous sample year.
e CashFlow;j: (ib+ dp — dvc)/at.
® Qj: (at — ceq+ csho X prcc_f)/at.
* Sizej: In(CPI-adjusted at).

The sample requires data on total assets, sales, market capitalization, capital expenditures,
and cash, and removes firm-years whose cash exceeds total assets, whose market capitalization is
below $10 million, whose asset or sales growth exceeds 100%, or whose net fixed capital (ppent)
is below $5 million, all in 1971 dollars. The first four screens are stated in the paper. The fixed-
capital screen is the authors” own sample rule, stated in their replication of the paper (Critical
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Finance Review, 2024), and not in the 2004 article. We also drop observations with Q < 0 or Q > 20
as data errors.

All regressions include firm fixed effects. Standard errors are heteroskedasticity-robust and
clustered by year, following the paper’s Table III note that the error structure is corrected “for
heteroskedasticity and for within-period error correlation.” Constraint groups are the bottom and
top three deciles of the annual distribution of the sorting variable (payout ratio, real assets, KZ
index), with firms sharing the same value always assigned to the same group, as the paper’s
footnote 16 describes. The two ratings schemes instead classify a firm as constrained if it never
carries the relevant S&P rating during the sample period and reports positive debt in the year.
The KZ index uses equation (10) with the original Kaplan-Zingales (1997) variable definitions the
paper invokes in footnote 19, which scale cash flow, dividends, and cash by beginning-of-year net
PP&E and measure leverage against total capital.

Key differences from the original paper:

1. The fixed-capital screen is not described in the 2004 article; we take it from the authors’ later
replication.

2. Our sample is 11% larger because the current Compustat vintage covers more firm-years
than the tapes the authors used.

3. We take ratings from comp.adsprate, a separate table from funda.

4. sich is unavailable before 1985 in funda, so we fall back on company-level SIC from the
names file, which imposes a firm’s later industry code on its early years.

5. Long-term ratings in comp.adsprate begin in late 1978 and short-term ratings in 1983, so a
firm rated only before those dates would be misclassified as constrained. The paper notes the
same limitation in its own data: “Comprehensive coverage of bond ratings by COMPUSTAT
only starts in the mid-1980s.”

6. Never-rated firm-years with no debt are left unclassified rather than counted as uncon-
strained. The paper reports that its results are unaffected by either treatment (footnote 18).

4 Results

4.1 In-Sample (1971-2000)

Table 1 reports the cash flow coefficient («1) and its t-statistic for each classification scheme, along-
side the original paper’s estimates. Under the four non-KZ schemes, constrained firms save be-
tween 5.1 and 7.8 cents of each dollar of cash flow, against the paper’s 5.1 to 6.2 cents, and every
estimate is significant at 1%. The average across the four schemes is 5.95 cents, against the paper’s
5.75. Unconstrained firms show no significant sensitivity under the payout, size, and commercial-
paper schemes.



Table 1: Cash Flow Sensitivity of Cash: In-Sample Replication (1971-2000)

Our Results Paper
Scheme Group Coef. t-stat N  Coef. t-stat

Payout ratio  Constrained 0.078 3.77 9,051 0.059 4.53
Unconstrained 0.025 133 9,102 -0.007 -0.28

Asset size Constrained 0.055 2.83 9,476 0.062 4.12
Unconstrained 0.011 055 9,883 0.010 0.47

Bond ratings Constrained 0.054 331 15970 0.058  4.80
Unconstrained 0.042 2.71 15,705 0.018 1.35

CP ratings Constrained 0.051 4.89 23,269 0.051 4.83
Unconstrained 0.025 096 8,281 0.011 0.49

KZ index Constrained 0.030 1.72 9,442 0.005 0.26
Unconstrained 0.094 3.63 9,481 0.107 3.01

The payout, size, and commercial-paper schemes replicate the paper’s full contrast, a signifi-
cant constrained sensitivity alongside an insignificant unconstrained one. The bond-rating scheme
matches closely for constrained firms (0.054 vs. 0.058) but not for unconstrained firms (0.042 vs.
0.018). The bond scheme is the one most exposed to the ratings data: a firm is unconstrained if it is
ever rated during the sample, and comp.adsprate records long-term ratings only from late 1978.
Which firms count as ever rated therefore depends on rating histories the original tapes recorded
differently.

The KZ index reversal reproduces. KZ-constrained firms display no significant sensitivity
(0.030, t = 1.72), while KZ-unconstrained firms save 0.094 of each dollar of cash flow. This sup-
ports the paper’s argument that the KZ index sorts firms in a direction opposite to the other four
proxies.

The fixed-capital screen matters for the unconstrained side of the payout split. Without it,
17.6% of firm-years enter the sample with less than $5 million of net PP&E, and payout-unconstrained
firms show a significant sensitivity (0.052, t = 2.39). With the screen, the coefficient is 0.025
(t = 1.33), as the paper’s insignificant estimate implies. The constrained coefficients are signif-
icant under all four valid schemes either way.

4.2 Out-of-Sample (2001-2024)

Table 2 reports results for the post-sample period with the identical specification, screens, and
classification schemes, for 2001-2024 and for its two halves. Over the full period, the size-sorted
constrained firms still save a significant 3.9 cents per dollar of cash flow (¢ = 2.61) while size-
sorted unconstrained firms do not, and the KZ reversal is as strong as in sample (0.130, t = 3.76).
The bond and commercial-paper constrained coefficients keep their sign and one half to three
quarters of their in-sample size, but are significant only at 10% (t = 1.84 and 1.91). The payout split
no longer separates firms. Apart from the KZ split, no unconstrained group shows a significant
sensitivity.



Table 2: Cash Flow Sensitivity of Cash: Out-of-Sample

2001-2024 2001-2010 2011-2024
Scheme Group Coef. t-stat  Coef. t-stat  Coef. t-stat
Payout ratio  Constrained 0.024 1.24 0.002 0.09 0.057 1.73
Unconstrained 0.038 0.76 0.037  0.39 0.036 1.36
Asset size Constrained 0.039 2.61 0.080 3.26 0.031 1.67
Unconstrained —0.009 -0.83 -0.016 -1.08 —-0.018 —1.03
Bond ratings Constrained 0.039 1.84  0.051 1.65 0.013  0.63
Unconstrained ~ 0.003 030 —-0.007 —-0.33  0.009 046
CP ratings Constrained 0.026 191 0.034 133 0013 085
Unconstrained —0.028 -1.32 —-0.033 -1.34 —-0.035 -1.02
KZ index Constrained —0.007 —-0.68 —0.020 —1.38 0.005 0.27
Unconstrained ~ 0.130 376 0130 208 0122  3.79
Firm-years 27,252 12,145 15,107

The two halves differ. In 2001-2010, size-sorted constrained firms save 8.0 cents per dollar
of cash flow (¢ = 3.26), more than in the original sample, and the bond and commercial-paper
constrained coefficients are positive at 0.051 and 0.034. In 2011-2024, no constrained coefficient is
significant at 5%; size and payout are significant only at 10%. Constraint-group classifications are
formed within each window, so the sub-period estimates are not simple splits of the full-period
groups. Several developments are consistent with this weakening: corporate cash holdings rose
sharply after 2000, so incremental cash flow matters less for liquidity; credit lines gave constrained
tirms other liquidity buffers; and the rise of share repurchases makes the payout ratio a noisier sign
of financial constraints.

The fixed-capital screen also matters out of sample. Without it, 27.3% of post-2000 firm-years
have less than $5 million of net PP&E, no constrained group under the four non-KZ schemes
shows a significant sensitivity, and the KZ reversal disappears (KZ-unconstrained 0.020, t = 0.95).
Low-capital firms are concentrated in the small-firm constrained group and the KZ-unconstrained
group, so their inclusion changes those groups the most.

5 Conclusion

We replicate the core result of Almeida, Campello, and Weisbach (2004). Financially constrained
firms save a significant fraction of cash flow as cash under all four of the paper’s preferred classi-
fication schemes, unconstrained firms do not under three of them, and the KZ index sorts firms in
the opposite direction. The one exception, bond-rated unconstrained firms, likely reflects how the
modern ratings file records early rating histories. Out of sample, the contrast survives under the
size and KZ splits and weakens under the ratings splits, strongest in 2001-2010 and fading after.
The fixed-capital screen, which the 2004 article does not report, is needed for the unconstrained
payout result in sample and for most of the out-of-sample evidence.



