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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:10.1016/].jfineco.2013.12.002.

1 Summary

1.1 The Paper

Hsu, Tian, and Xu report that equity market development raises subsequent patenting in industries that
depend heavily on external finance, while bank credit development lowers it. They combine USPTO
patents with country measures of financial development for 32 countries and with manufacturing
industry characteristics from 1976 through 2006. Country by year and industry fixed effects identify
whether finance matters more in industries that depend heavily on external finance.

1.2 Replication Findings

The joint Table 2 patent specification preserves both directions. Equity development interacted with
external finance dependence equals 0.0283 with ¢ = 1.80, compared with the paper’s 0.047 with standard
error 0.018. The credit interaction equals —0.1235 with t = —2.30, compared with —0.128 with standard
error 0.062. The replication estimates this specification on 7,418 observations, against 7,354 in the paper.
The equity evidence weakens to ten percent significance, while credit remains negative and significant
at five percent. No out-of-sample estimate accompanies these results, because a temporal test needs five
later outcome years and the patent data support only two, both of them sharply right-truncated.

2 Data

The paper uses the NBER Patent Data Project, inventor locations, an author-built USPC-to-SIC concor-
dance, the World Development Indicators (WDI) and Global Development Finance, UNIDO INDSTAT,



UN Comtrade, and Compustat. The replication uses the NBER 1976 through 2006 grant vintage, every
inventor-patent country record in the public Harvard Dataverse inventor file, the authors’ released
patent class weights, the April 2013 WDI release, a current vintage of UNIDO value added, public UN
Comtrade exports to the United States, and the complete Table 1 SIC2 dependence values.

The replication joins patent identifiers, USPC classes, inventor countries, years, and SIC2 industries.
It excludes government assignees and retains manufacturing SIC 20 through 39. The resulting row
3 sample covers 27 non-US countries, 19 industries, outcome years 1989 through 2006, and 7,418
observations. Two-digit industry bridges built here stand in for historical concordance files that are not
publicly available, and UNIDO value added comes from a current vintage. These auxiliary differences
reduce country and industry support.

3 Methodology

For country i, industry j, and outcome year ¢ 4 1, the dependent variable is
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where w), ; is the author-released patent-class-to-SIC allocation weight. Each inventor-patent loca-
tion contributes to its inventor country. Rows 1 and 2 enter Equity;; x Dependence; and Credit;; x
Dependence; separately, row 3 enters both, and row 4 enters (Equity;, + Credit;;) x Dependence;. Every
specification includes mapped value-added and export-to-US shares, country by outcome-year fixed
effects, and SIC2 fixed effects. Standard errors cluster by country and SIC2.

Key differences from the paper. The public inputs yield outcome years 1989 through 2006, 27 rather
than 31 non-US countries, and 19 rather than 20 industries. UNIDO value added comes from a current
vintage, and the UNIDO and Comtrade product-to-industry bridges approximate historical concordance
files that are not publicly available. The patent data, inventor locations, author patent mapping, dated
WDI finance measures, mechanism values, estimator, fixed effects, and clustering follow the paper.



4 Results

4.1 Table 2 Patent Regressions

Table 1: Financial development, dependence, and patents

Row Variable Paper coef. Paper SE Repl. coef. Repl. ¢
1 Equity x dependence 0.013 0.006 -0.0032 -0.42
1 Value added 0.005 0.013 0.0347 1.61
1 US export 0.061 0.025 0.0425 122
2 Credit x dependence -0.115 0.058 -0.1147 -2.17
2 Value added 0.006 0.013 0.0354 1.76
2 US export 0.053 0.024 0.0448 1.15
3 Equity x dependence 0.047 0.018 0.0283 1.80
3 Credit x dependence -0.128 0.062 -0.1235 -2.30
3 Value added 0.006 0.013 0.0379 1.86
3 US export 0.055 0.024 0.0451 1.13
4 Overall finance x dependence -0.037 0.024 -0.0436 -1.35
4 Value added 0.004 0.013 0.0307 1.53
4 US export 0.058 0.025 0.0444 1.20

Paper N by row is 7,548, 7,434, 7,354, and 7,354. Replication N is 7,507, 7,562, 7,418, and 7,418. Every model
includes country by year and SIC2 fixed effects. Standard errors cluster by country and SIC2. The paper reports
standard errors rather than t statistics, so the table shows no paper t statistics.

Row 1 does not reproduce the standalone positive equity estimate. Row 2 closely reproduces the
negative credit estimate. In row 3, the equity coefficient remains positive but falls from 0.047 to 0.0283
and weakens from the paper’s one percent evidence to ten percent evidence. The credit coefficient
moves only from —0.128 to —0.1235 and remains significant. Row 4 stays negative and insignificant.
The replicated US-export coefficients have the paper’s positive direction, while the current UNIDO
vintage produces larger value-added coefficients.

4.2 Out-of-Sample Disposition

This report carries no out-of-sample estimate. The only later outcome years the patent data support are
2007 and 2008, and two years cannot support a temporal out-of-sample claim. Grants observed only
through 2010 also truncate both application cohorts sharply. The available patent data cannot supply
five adequately observed later years.



