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How much do worker characteristics affect the performance of firms? There is evidence that
top executives like CEOs can significantly influence outcomes (Bertrand and Schoar, 2003), but
we know less about other employees. There is also little known about whether the correct
match of skills and abilities between employees and firms matter more at certain stages in the
lifecycle of a firm. For example, can individual employees play a bigger role in the success of
startups compared to established firms? We propose to address these questions using a rich
employee-employer linked dataset together with machine-learning tools to create new measures
of worker skill, ability and human capital and their contribution to firm outcomes. Unexpected
employee departures provide exogenous variation with which to identify the causal impact of
worker characteristics on firm outcomes.

Our data comes from various administrative sources in France such as Déclarations Annuelles
de Données Sociales (DADS) and tax filings. Together, this data contains the universe of
private firms in France from 1990 to 2017, along with information on their workers, such as
worker-level occupation and firms’ workforce composition at the establishment level. Worker
characteristics also include demographic data such as employee’s age, gender, and education as
well as employment characteristics such as number of hours worked and employment history
for a subset of the labor force. The dataset represents millions of observations each year and
high-dimensional characteristics for each employee, containing both structured and unstructured
components.

Our project will have two parts. First, we will use machine learning tools to identify patterns
between firms’ outcomes and their worker characteristics. For instance, we might use variable
selection with sparsity and post-selection inference (Belloni et al., 2011; Chernozhukov et al.,

2016). Second, we will identify the causal effect of human capital on firms’ performance by
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studying plausibly exogenous employee departures (following, e.g., Jones and Olken, 2005; Jar-
avel et al., 2018). Machine learning tools will allow us to explain heterogeneity in the effect
of human capital across firm types as well as at different points in their lifecycle (Athey and
Imbens, 2016).

Both parts will require us to determine the most relevant measures of human capital and
employee characteristics. The high dimensionality of the data, and classification of more than
400 distinct occupations, make this a challenge. An emerging literature in labor economics uses
a “task” approach to classify jobs,! but occupations might not be readily mapped into a set of
skills or tasks.

As a first step, we will map each occupation into a set of abilities and tasks using exter-
nally supplied and validated job content measures from the Occupational Information Network
(O*NET). Next, we will contrast the results from the task-based measure of human capital
with a machine-learning approach for selecting the relevant set and combination of occupation
characteristics and associated tasks, employee skills, and employment history. Our results may
validate, or possibly challenge, the traditional task-based approach to measuring human capital.

Our project contributes to two distinct research areas: finance research on corporate gover-
nance and labor, and research in entrepreneurship. It has the potential to address key unan-
swered questions in these areas, including: What is the importance of human capital for firms?
How do employees characteristics predict the success of startups?

We will improve on the existing literature in several dimensions. First, many existing papers
study the role of CEOs and other top executives, showing how the skills and expertise of top
workers affect firms’ decisions (Giiner et al., 2008; Fee et al., 2013; Benmelech and Frydman, 2015;
Bandiera et al., 2017) and are tightly linked to corporate performance (Bertrand and Schoar,
2003; Guiso et al., 2015; Bernile et al., 2018). Our paper will extend these findings by studying
firms’ entire occupational structure. Second, rather than relying on existing measures of human
capital (e.g., education or occupational tasks), we will leverage machine learning techniques to
determine the most relevant aspects of employees’ profile. This can provide the basis of a better
measure of human capital.

From a computational perspective, we plan to use Python and R. These programming lan-
guages have several packages implementing machine learning tools. Our research team has
experience in these programming languages as well as working on high-performance computing

clusters.

!See, for instance, Autor et al. (2003); Acemoglu and Autor (2011); Autor and Handel (2013).
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