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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:10.1016/j.jfineco.2014.09.001.

1 Summary

Cornaggia, Mao, Tian, and Wolfe (2015) study how banking competition affects innovation. They
use staggered changes in state interstate-branching restrictions and patent and citation data to
compare innovation across states over time. They find that deregulation reduces innovation at-
tributed to public corporations but increases it among private firms that depend on external fi-
nance and have limited access to local bank credit. The authors argue that better credit access lets
innovative private firms remain independent, reducing the supply of acquisition targets for public
corporations.

This replication targets the six aggregate state-year regressions in Table 2, Panel A. The result
is partial. All six RSindex coefficients have the published positive sign. Total patents, public-
corporation patents, and total citations are significant at 5%. Public-corporation citations and both
private-firm coefficients are insignificant at 5%. Because higher RSindex means tighter restrictions,
positive coefficients associate deregulation with lower innovation. This exercise does not test the
paper’s private-firm financing subgroups or acquisition mechanism.

2 Data and sample

The sample contains 1,428 observations for the 50 states and the District of Columbia over 1976–
2003, compared with 1,426 observations in the paper. Innovation measures use the paper-vintage
NBER Patent Data Project utility patents granted through 2006, its assignee classification and dy-
namic Compustat bridge, and its Hall–Jaffe–Trajtenberg (HJT) citation multiplier. Locations use
current Compustat headquarters and controls use BEA state GDP. The two additional observa-
tions relative to the paper have not been reconciled.

*We thank Jess Cornaggia for identifying and helping us correct an error in the original replication’s Rice–Strahan
index. Our code assigned incorrect state levels and effective dates, omitted zero-valued fully open states, and forced
all changes to begin in 1997. Using the authors’ supplied Table I event list corrects 266 state-year observations and
removes the four reported sign reversals. The error was in our replication, not in the original paper.
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3 Construction and estimation

RSindex ranges from zero for the most open regime to four for the most restrictive. It follows the
dated events in Rice and Strahan (2010), Table I, as supplied by the authors. Each state has index
four before its first action and takes the last value effective by the end of calendar year t. The
construction preserves actions beginning in 1994 and zero-valued fully open states. No post-2005
extension enters the estimation.

Patents are assigned by application year and restricted to U.S. corporate assignees. Counts are
adjusted for grant truncation using an empirical application-to-grant lag distribution from mature
1976–1996 cohorts. Citations observed through 2006 are multiplied by the NBER HJT weight. For
each of the total, public, and private groups, the dependent variable is the natural log of one plus
adjusted patents or citations summed over t + 1 through t + 3. The six OLS regressions take the
form

Yi,t+1:t+3 = α + βRSindexi,t + γ′Zi,t + µi + λt + ε i,t.

Controls include eight industry shares, industry concentration, nominal state gross product, and
intrastate and interstate deregulation indicators. All regressions include state and year fixed ef-
fects, with standard errors clustered by year.

4 Results

Table 1: Table 2 Panel A: coefficient on RSindex
LnPat LnCite

Total Public Private Total Public Private

Paper coefficient 0.077 0.102 0.030 0.058 0.066 0.041
Paper t-statistic 4.81 4.86 1.67 3.05 2.36 1.71
Replication coefficient 0.072 0.060 0.027 0.072 0.054 0.038
Replication t-statistic 3.90 2.98 1.60 3.65 1.46 1.78

Observations 1,428 1,428 1,428 1,428 1,428 1,428
Adjusted R2 0.965 0.926 0.964 0.954 0.897 0.952

Notes: Base years are 1976–2003. All six regressions include the same controls, state and year fixed effects, and year-
clustered standard errors. Paper t-statistics are calculated from the reported coefficients and standard errors. The paper
reports 1,426 observations in each column.

Total patents closely match the published coefficient. Public patents have about 59% of the pub-
lished magnitude, while total citations exceed the published estimate. Public citations remain the
main inferential difference with a t-statistic of 1.46 compared with 2.36 in the paper. Three of the
four published positive coefficients significant at 5% reproduce that sign and significance. The
private-group estimates agree in sign and lack of 5% significance, but do not establish that the
effects are zero.
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5 Sample diagnostics

Table 2: Selected summary statistics
Statistic Paper Replication

RSindex mean 3.500 3.494
RSindex standard deviation 1.110 1.111
Total patents, mean 2,988 2,650
Public patents, mean 1,962 1,584
Private patents, mean 1,026 1,066
Total citations, mean 39,085 38,788

Patent and citation levels are adjusted three-year sums.

The index mean and dispersion closely match the paper. Citation totals also align closely, while
patent counts, especially public-corporation counts, are lower. Similar aggregate citation totals do
not establish that the public/private allocation or geographic distribution is the same.

6 Remaining differences and interpretation

Public and private classification. A patent enters the replication’s public group when its as-
signee has an active NBER–Compustat link in the application year. Otherwise it enters the private
group. The authors clarify that they classify an assignee as public if it ever matches Compustat.
Thus the replication assigns some patents to the private group that the paper assigns to public
corporations. The private category is an operational residual and can include unmatched pub-
lic firms. This difference matters directly for interpreting comparisons between the public and
private columns.

Patent counts and truncation. The replication estimates its own application-to-grant lag distri-
bution. The authors instead use their HJT patent-count weight factors, which were not supplied
with the clarification. Both constructions address unobserved future grants, but need not assign
the same weights, particularly to recent application cohorts. The public-patent mean is about
19% below the paper’s mean, while the private-patent mean is slightly higher. Classification and
weighting are plausible contributors to the remaining differences, but their separate effects on the
coefficients have not been estimated.

Citation measurement. The replication uses the NBER HJT citation multiplier, with the same-
grant-year median multiplier for missing values. Citation observations stop in 2006, so later ap-
plication cohorts rely more heavily on truncation adjustment. Public/private classification and
state assignment affect citation outcomes as well as patent counts. The close total citation mean
therefore does not resolve the weaker public-corporation citation estimate.
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Headquarters and geography. Public patents use current Compustat headquarters throughout
the historical sample, with the NBER patent-record state used when a valid headquarters state
is unavailable. Private patents use the NBER patent-record state. The authors used application-
year headquarters from historical Compact Disclosure filings for public corporations. Relocations
can move a firm’s historical innovation across states with different deregulation dates. Historical
headquarters have not been incorporated into the estimates in Table 1. The authors’ separate re-
construction covers 4,419 of 7,769 public patenting firms and relies on licensed filings absent from
the supplied attachments. Its estimates are not presented as independently reproduced results
here.

Patents with multiple assignees. The replication counts each patent once, selecting the first-
listed qualifying assignee and preferring a public assignee when an active match exists. The
authors allocate fractional credit across qualifying assignees. They report that joint assignment
affects 0.4% of patents. This is a small share by count, but its effect on state allocations and citation-
weighted outcomes has not been measured in this exercise.

These differences limit claims of exact replication and of an identical public/private compar-
ison. They do not overturn the finding that the Rice–Strahan construction yields positive coeffi-
cients in all six columns on the replication’s existing outcome panel.

7 Out-of-sample scope

No out-of-sample test is reported. A proposed post-2005 index extension has not been indepen-
dently verified and is excluded from this package. The original index source extends through
2005, but does not establish a validated longer treatment series. An extension would also require
comparable patent, citation, classification, and location data. No conclusion about persistence
outside 1976–2003 is drawn.
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