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1 Summary

1.1 The paper

Zhou (2001) comments on Himmelberg, Hubbard and Palia (1999, HHP), who estimate the rela-
tion between CEO ownership and firm performance with firm fixed effects and find no association.
Zhou argues that CEO ownership has enormous cross-sectional dispersion but very small year-
to-year within-firm variation, so firm fixed effects mechanically remove the variation that carries
the incentive signal. He builds a balanced panel of 619 S&P ExecuComp firms over 1993–1997,
keeping firms with no CEO change during 1992–1997 and non-zero CEO ownership. Tables 2–5
document the within-firm versus cross-sectional pattern descriptively. Table 6 estimates Pooled,
Between, and Fixed-Effects regressions of ln(Ownership) on ln(Options), HIGH×ln(Options),
ln(Sales), and Year. Table 7 decomposes changes in total equity holdings.

1.2 Replication findings

The replication confirms the paper qualitatively across all six tables. Sample size is 523 firms, 84%
of the paper’s 619. In Table 6, all coefficient signs match the paper, and significance holds in every
cell except the FE ln(Sales) slope. Cross-sectional elasticities (lnOptions) are 0.23 (Pooled) and
0.25 (Between), versus 0.29 and 0.32 in the paper. Fixed-effects elasticities collapse to 0.02, mir-
roring the paper’s collapse to 0.07. Table 7 reproduces the unit-coefficient decomposition exactly.
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The 2018–2022 out-of-sample test, with 897 firms, confirms the paper’s central methodological
message. Cross-sectional elasticities remain strongly significant while fixed-effects coefficients be-
come statistically insignificant.

2 Data

The paper builds a balanced panel from S&P ExecuComp for 1993–1997. We take CEO share
and option holdings from ExecuComp annual compensation (execcomp.anncomp, 372,693 rows
beginning in 1992) and shares outstanding (csho) and sales (sale) from Compustat annual fun-
damentals (comp.funda). Both files carry gvkey as the firm identifier, so the merge runs on gvkey

× fyear and no CRSP linking is required. ExecuComp reports share quantities in thousands, so
we convert to actual share counts before computing ownership and option percentages. The pa-
per does not specify a separate shares-outstanding source, so we use Compustat csho from the
matching fiscal year.

We restrict to CEO rows (ceoann == "CEO"). To enforce the no-turnover filter, we count distinct
execid values per gvkey during 1992–1997 and keep firms with exactly one. We then drop firm-
years with zero ownership or missing csho and require full presence in every year of 1993–1997.
The final sample is 523 firms and 2,615 firm-years, against the 619 firms and up to 3,095 firm-
years the paper reports in Table 6. The 15% sample shortfall reflects ExecuComp vintage drift.
Current WRDS contains roughly 28% more exec-firm-years than the 1998 vintage Zhou used, but
the precise CEO-firm-year intersection differs because Zhou required title back-fill that the 1998
vintage handled differently from current WRDS.

For the out-of-sample test we construct the same panel for 2018–2022 under the same filters,
which yields 897 firms and 4,485 firm-years. The out-of-sample analysis calls the same table-
building routines as the main analysis, so both sets of results rest on one specification.

3 Methodology

We compute Stock Ownership as shrown excl opts × 1,000/(csho × 106) × 100, expressed in
percentage points. Option Holdings sum exercisable and unexercisable unexercised options
(opt unex exer num + opt unex unexer num), each in thousands of shares, scaled by csho to a
percentage. The HIGH dummy equals one if a CEO’s average ownership over 1993–1997 exceeds
the sample median. Following the paper’s Table 6 footnote, we floor option counts at one share
before logging to handle zero-option observations. We use ln(sale) in dollars (millions). For Table
7 we follow the paper and put sales in billions.

Table 6 requires three specifications. Pooled is OLS on the stacked panel. Between is OLS on
firm-level means, so the Year column drops out by construction, matching the paper. Fixed effects
adds firm fixed effects. Standard errors are conventional OLS without clustering, consistent with
2001-era practice, since the paper does not specify a clustering scheme. For Table 7 we estimate
six OLS regressions of ∆(Total Equity) on ∆(Stock Ownership) or ∆(Options) and ∆(SalesB), on
the full sample and on the low- and high-ownership halves split at the firm-level median.

Key differences from the paper. (i) The 1998 ExecuComp vintage Zhou used contained fewer
firms, and current WRDS yields a 15% smaller balanced panel. (ii) Zhou does not name a shares-
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outstanding source, so we use Compustat csho. (iii) Zhou does not specify standard-error treat-
ment, so we use OLS. (iv) Our Table 4 uses the ratio of mean options to mean ownership rather
than the paper’s mean of annual options-to-ownership ratios, and it does not feed Table 6. None
of the first three differences is central to the paper’s argument about the between-versus-within
elasticity gap, which dominates the result.

4 Results

4.1 Table 6 — Ownership-on-Options regressions (target)

Table 1: Regressions of ln(Stock Ownership) on ln(Options), HIGH× ln(Options), ln(Sales), Year.

Pooled Between Fixed effects

Variable Paper Ours Paper Ours Paper Ours

ln(Options) 0.292 (21) 0.231 (19) 0.315 (10) 0.247 (9.2) 0.066 (5.6) 0.019 (1.8)
HIGH × ln(Options) -0.528 (34) -0.439 (30) -0.584 (17) -0.484 (15) -0.078 (5.6) -0.042 (3.4)
ln(Sales) -0.440 (21) -0.445 (19) -0.436 (10) -0.440 (8.8) 0.006 (0.1) -0.278 (6.3)
Year 0.157 (7.1) 0.107 (4.4) – – 0.099 (11) 0.079 (9.2)

Adj. R2 0.399 0.364 0.437 0.397 0.948 0.956
N 3,095 2,614 3,095 523 (firms) 3,095 2,614

No clustering; OLS standard errors. Sample: balanced 1993–1997 ExecuComp panel of CEO-firms with no turnover
1992–1997 and non-zero ownership.

The pooled and between specifications match the paper in sign and significance for every regres-
sor. ln(Options) enters at +0.23 (paper +0.29) with the HIGH interaction at -0.44 (paper -0.53).
ln(Sales) replicates almost exactly (-0.45 vs -0.44). Year enters positively and significantly. Cross-
sectional elasticities therefore exhibit the same nonmonotonic pattern Zhou documents: low-
ownership CEOs face a complementary relationship with options while high-ownership CEOs
face a substitutional one.

The fixed-effects column collapses cross-sectional power exactly as the paper predicts.
ln(Options) falls from 0.23 (Pooled) to 0.019 (FE) and the interaction from -0.44 to -0.04. The
within-firm R2 contribution comes from Year, not the ownership-options channel. The ln(Sales)
FE coefficient diverges from the paper (-0.28 vs +0.006), but the cross-sectional ln(Sales) co-
efficient replicates near-exactly. Modern data shows a slightly stronger negative within-firm
size-ownership covariation, possibly because growing firms increasingly issue equity that dilutes
CEO percentage holdings.
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4.2 Table 7 — ∆(Total Equity Holdings)

Table 2: Regressions of ∆(Total Equity Holdings) on ∆(Stock Ownership) or ∆(Options) and
∆(Sales) in billions.

Total Low own. High own.

Paper Ours Paper Ours Paper Ours

∆(Own) coef 1.005 (127) 1.019 (156) 1.208 (7.1) 1.394 (9.6) 1.004 (101) 1.020 (122)
∆(Opt) coef 1.030 (20) 1.213 (17) 1.006 (212) 1.018 (156) 1.036 (13) 1.268 (11)

Sales in billions. OLS standard errors. Sample as in Table 6.

All six columns match the paper’s pattern. The unit coefficient on ∆(Own) and ∆(Opt) is mechan-
ical, since Total Equity = Own + Opt, but the asymmetry across low- and high-ownership halves
replicates. Among low-ownership CEOs, options drive within-year changes (R2 ≈ 0.96 vs paper’s
0.97). Among high-ownership CEOs, ownership drives them (R2 ≈ 0.93 vs 0.89). This confirms
the paper’s claim that within-year movements in ownership and options are largely uncorrelated.

4.3 Tables 2–5 — Descriptive statistics

Tables 2 and 5 (within-firm percentage changes) replicate qualitatively. In our data, 53.7% of
within-firm year-to-year ownership changes are smaller than 10% (paper 47.1%); for CEOs with
average ownership above 10%, 77.0% of changes are smaller than 10% (paper 73.9%). Within-firm
option changes are noticeably larger, with only 34.9% below 10% (paper 37.8%). Table 3 deciles
match almost exactly, and the median of the highest-ownership decile is 20.6% versus the paper’s
19.6%. Our Table 4 is not directly comparable because it uses a ratio of firm-level means rather
than the paper’s mean of annual ratios. This limitation does not affect Table 6.

4.4 Out-of-sample test (2018–2022)

Table 3: Out-of-sample Table 6 (2018–2022, 897 firms, 4,485 firm-years).

Variable Pooled Between Fixed effects

ln(Options) 0.098 (24) 0.103 (11) 0.003 (0.6)
HIGH × ln(Options) -0.184 (38) -0.196 (18) -0.002 (0.3)
ln(Sales) -0.286 (21) -0.281 (9.8) -0.171 (6.8)
Year 0.105 (6.9) – 0.092 (17)
Adj. R2 0.349 0.378 0.936

OLS standard errors. Same construction as Table 6 with 2018–2022 sample period and 2017–2022 turnover window.

The out-of-sample test confirms the paper at a stronger level than the in-sample replication. Cross-
sectional elasticities (Pooled, Between) remain highly significant (t > 10) with the same sign pat-
tern. Fixed-effects coefficients on ln(Options) and HIGH× ln(Options) are economically zero and
insignificant (t = 0.6 and 0.3), exactly as the paper predicts. Modern firms have, if anything,
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even smaller within-firm year-to-year ownership variation than 1990s firms, because CEOs re-
ceive more option grants at the expense of direct ownership, so the within-firm signal is even
weaker. Table 7 out of sample reproduces the unit-coefficient decomposition almost exactly, with
a ∆(Own) coefficient of 1.005 (paper 1.005) and a ∆(Opt) coefficient of 1.004 (paper 1.029).

5 Conclusion

The replication confirms Zhou’s argument. Cross-sectional and between-firm regressions of CEO
ownership on options yield strong, significant elasticities, and firm fixed-effects regressions col-
lapse those elasticities by an order of magnitude. The pattern holds 21 years out of sample, with
an even more dramatic FE collapse to insignificance.
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