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Introduction 
Most research on the effects of digitization on the labor market has focused on changes in 
demand for specific skills and the complementarities (or lackthereof) between digital technology 
and labor supply (Brynjolfsson and McAfee, 2015; David et al., 2003). However, another way in 
which digitization has affected the labor market is by reducing the transaction costs of 
contracting for labor. Digital technology makes it easier to communicate, monitor counterparties, 
and transfer payments. This fall in transaction costs has made it easier to contract for work 
delivered in small chunks. Often, the timing of the delivery of that labor is at the individual 
worker’s discretion.  
 
The paradigmatic example of labor granularity affected by technology comes from the for­hire 
ride industry. Passengers demand rides and one of many potential drivers can give the ride. 
Before the smart­phone era and the rise of transportation network companies (e.g. Uber and 
Lyft), most taxi drivers worked standardized shifts. In contrast, the median driver on Uber works 
less than 10 hours a week, and hours fluctuate greatly week to week (Hall and Krueger (2015)). 
This labor provision is made possible by smart phones, GPS, and a platform technology that 
matches supply to demand. Horton and Zeckhauser (2016) provide a model of how lowered 
transaction costs can bring previously missings markets into existence.   
 
A similar transformation has occurred across many markets both offline and online. For 
example, Katz and Krueger (2016) found that contract work (independent and agency provided) 
has increased by an amount equal to 4% of the workforce from 2005 ­ 2015. Furthermore, 
online platforms for tasks such as design (99designs), programming (Upwork), local services 
(Handy, Thumbtack, and Taskrabbit) and hospitality (Airbnb) have been growing rapidly.  
 
Granular labor has implications for both production efficiency and labor supply. On the 
production side, hiring in chunks allows employers to avoid paying workers when they are idle 
(e.g. when a store has no customers). This should make production more efficient. On the labor 
supply side, granular labor arrangements give workers additional flexibility (both in terms of time 
of work and amount of work). Indeed, Krueger and Katz (2016) find the largest increases in 
alternative labor arrangements for women and those over 55, workers who are considered to 
have stronger preferences for flexibility. However, chunking may also affect the relative wages 
of full­time and part­time labor in equilibrium, hurting workers who strongly prefer full­time work 
arrangements. If there is a large latent pool of people wishing to provide labor is small chunks 
but were previously unable to do so, technology could create a substantial labor supply shock.   
 
Research Questions 
In this research, we hope to answer several research questions related to labor granularity. Our 
initial questions of interest focus on both the supply and demand sides. We are interested in: 



(1) How much do workers value flexibility, and to what extent that preference varies in the 
population by dimensions such as age, experience, gender and family situation?; (2) How do 
firms decide how to structure work?; and (3) What are the relative contributions of supply 
explanations and demand explanations for the rise of alternative work arrangements? 
 
Methodology 
We propose to address these questions through a combination of three empirical approaches: 
(1) platform observational, (2) nationally representative survey data and (3) experimentation.  
 
For (1), we (Horton and Fradkin) have broad data sharing agreements with Upwork, Airbnb and 
Uber. All of them have observational data that could credibly speak to questions about the 
worker preference for flexibility, by age, gender, nationality and experience. Specifically, by 
studying workers’ choices about hours worked, the stability of those hours, and how they relate 
to wages, we can estimate preferences for differing work arrangements.  
 
On (2), we propose to use the American Time Use Survey to study whether hours worked and 
their variability have changed over time for a more representative set of workers.   
 
On (3), we have several ideas for experiments that we believe would allow us to credibly 
measure preference for flexibility.  
 
The basic idea is to hire workers in an online labor market to interview them, but then offer them 
various options about when to schedule an interview. For example, we could elicit reservation 
prices for the following scheduling options:   
 

● “We will call you sometime between 9am and 5pm tomorrow”  
● “We will call you at the time of your choosing, between 9am and 5pm” 
● “We will call you at 4pm tomorrow”  
● “We will call you at 4pm one week from today”  

  
Space does not allow us to explore what different hypotheses these questions would test, but 
the basic idea is that we could probe how preference for flexibility “work” through revealed 
preference experiments.  
 
We think the capstone to our empirical work is likely to be some applied theory models about 
how technology and labor granularity that is grounded in our empirical work.  
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Publications The Welfare Economics of Default Options in 401(k) Plans (with Douglas Bernheim and
Igor Popov)
American Economic Review, September 2015
Default contribution rates for 401(k) pension plans powerfully influence workers' choices. Potential
causes include opt-out costs, procrastination, inattention, and psychological anchoring. We examine
the welfare implications of defaults under each of these theories. We show how the optimal default,
the magnitude of the welfare effects, and the degree of normative ambiguity depend on the behavioral
model, the scope of the choice domain deemed welfare-relevant, the use of penalties for passive choice,
and other 401(k) plan features. Depending on which theory and welfare perspective one adopts,
virtually any default contribution rate may be optimal. Still, our analysis provides reasonably
robust justifications for setting the default either at the highest contribution rate matched by the
employer or – contrary to common wisdom – at zero. We also identify the types of empirical evidence
needed to determine which case is applicable.

Working Papers Search Frictions and the Design of Online Marketplaces
Online marketplaces increasingly act as intermediaries in labor, housing, dating, and other matching
markets. These marketplaces collect novel data generated by users' search and communications
activity. I study how this data can be used to inform marketplace design and to diagnose inefficiencies
on Airbnb, a prominent online marketplace for short-term housing rentals. I show that potential
guests engage in limited search, are frequently rejected by hosts, and match at lower rates as a result.
I then estimate a micro-founded model of search and matching and use it to show that if frictions
were removed, there would be 102% more matches in the marketplace. I propose and evaluate several
search ranking algorithms and show that a personalized algorithm would increase the matching rate
by 10% over the status quo. However, due to equilibrium effects, an A/B experiment of the type
commonly used by internet companies can overstate the true treatment effect of an algorithm by
over 100% in some cases.

Bias and Reciprocity in Online Reviews: Evidence from Experiments on Airbnb (with
Elena Grewal, David Holtz, and Matthew Pearson)
Reviews and other evaluations are used by consumers to decide what goods to buy and by firms
to choose whom to trade with, hire, or promote. However, because potential reviewers are not
compensated for submitting reviews and may have reasons to omit relevant information in their
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reviews, reviews may be biased. We use the setting of Airbnb to study the determinants of reviewing
behavior, the extent to which reviews are biased, and whether changes in the design of reputation
systems can reduce that bias. We find that reviews on Airbnb are generally informative and 97% of
guests privately report having positive experiences. Using two field experiments intended to reduce
bias, we show that non-reviewers tend to have worse experiences than reviewers and that strategic
reviewing behavior occurred on the site, although the aggregate effect of the strategic behavior
was relatively small. We use a quantitative exercise to show that the mechanisms for bias that
we document decrease the rate of reviews with negative text and a non-recommendation by .86
percentage points. Lastly, we discuss how online marketplaces can design more informative review
systems.

The Impact of Unemployment Insurance on Job Search: Evidence from Google Search
Data (with Scott Baker)
Submitted
Job search is a key choice variable in theories of labor markets but has proven difficult to measure
directly. We develop a new measure of job search activity based on Google search data, the Google
Job Search Index (GJSI). We validate the GJSI by showing that it displays similar behavior to both
survey and web browsing based measures of job search. Unlike those measures of job search, the
GJSI is high-frequency, geographically precise, and available in real time.We demonstrate the utility
of the GJSI by using it to study the effects of the unemployment insurance (UI) expansions between
2008 and 2011 on job search. We find no evidence of economically meaningful decreases in aggregate
search activity due to these UI expansions.

Blame the Parents? How Financial Incentives Affect Labor Supply and Job Quality
for Young Adults (with Frederic Panier and Ilan Tojerow)
Submitted
Young adults entering the labor force typically have little access to unemployment insurance or
other formal insurance mechanisms. Instead, they rely on family insurance in the form of parental
support to smooth consumption. We study the labor supply and job quality responses of Belgian
young adults to decreases in parental support caused by parental job displacements. Our estimates
correct for unobserved heterogeneity by using the timing of parental shocks before and after labor
market entry. We find that a child whose parent loses a job prior to the child's labor market entry
is, on average, induced to work 6% more in the 3 years following labor market entry than a child
whose parents lose a job after the child's entry (where labor market entry is defined as the end of
the childs full-time education). This effect is concentrated on the extensive margin, meaning that
the child finds a job faster, and disappears within four years of entry. We find no evidence that
parental support affects the quality of the initial job that entrants find.

In Progress: Market Structure with the Entry of Peer-to-Peer Platforms: The Case of Hotels and
Airbnb (with Chiara Farronato)
Online marketplaces have reduced entry costs across a variety of industries. These marketplaces
allow small and part-time service providers (peers) to participate in economic exchange, often in
competition with more traditional suppliers. For example, Airbnb and Uber allow almost anyone
to become a hotelier or a cab driver. We first characterize market conditions favoring the entry
of peer producers. In the context of the accommodation industry, we verify that across US major
cities larger Airbnb presence is associated with low opportunity costs of renting out spare rooms,
high investment costs of building hotels, and high demand volatility. We then provide reduced form
evidence on the effect of Airbnb entry on hotels revenue, and highlight important city heterogeneity.
We then derive and estimate a simple model of competition between a peer-to-peer marketplace and
hotels to explain our reduced form findings. This model allows us to determine the efficient market
structure conditional on the level and variability of demand, and to quantify the welfare gains from
peer-to-peer entry in the accommodation industry.

Do Occupational Licenses Matter in a Digitized World? Evidence from an Online Ser-



vices Marketplace (with Erik Brynjolfsson, Chiara Farronato, and Brad Larsen)

Search, Matching, and Frictions in a Peer-to-Peer Market: Experimental and Model
Based Evidence (This paper is a major revision of the first part of my thesis: “Search Frictions
and the Design of Online Marketplaces.”)

Micro versus Macro Approaches to Modeling Matching Outcomes in Online Platforms
(This paper is a major revision of the second part of my thesis: “Search Frictions and the Design of
Online Marketplaces.”)

The Economics of Peer-to-Peer Markets
Invited Submission to the New Palgrave Dictionary of Economics
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Search, Matching, and the Role of Digital Marketplace Design in Enabling Trade, The Second Inter-
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Mechanisms, and Their Applications (AMMA’15)
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dents Council of Advisors on Science and Technology - Technology and the Future of Cities, Wharton,
U. Chicago Harris School, U. Rochester Business School, Cornell School of Hotel Administration,
Sciences Po, UCLA Anderson, Harvard (EconCS), Ebay Data Labs, NBER Productivity Seminar,
Society of Labor Economists Conference (SOLE)
2014: Harvard Business School, Columbia Business School, NBER Summer Institute (Digitization),
University of Illinois - Urbana Champaign, Microsoft Research, Airbnb Tech Talk, Square Inc., Con-
ference on Digital Experimentation at MIT, Northeastern University
2013: NET Institute Conference, ASSA 2013
2011: Google Economics Group
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Econometrica, Quarterly Journal of Economics, Journal of Economics and Management Strategy,
Journal of Applied Econometrics, Program Committee of the 25th World Wide Web Conference
(WWW’16).
Economic Frontiers Podcast - Economic Frontiers is a podcast about the frontier of economics
research regarding technology, innovation, and digitization. Each episode brings in a leading re-
searcher or research team for a discussion of their work and its broader implications.
MIT On-Demand Economy Workshop and Conference - Co-organized conference bringing
together academics, technology leaders, and policy makers to discuss how technology is changing
matching in the labor market.
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Scholarships: NET Institute Fellowship, Shultz Fellowship Award, George P. Shultz Scholar, Haley-
Shaw Fellowship Scholar
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A National Survey of the Peer-to-Peer Economy (with Chiara Farronato and Rover.com)
Designed a quarterly national survey to measure the current and expected size of the peer-to-peer
economy. The survey also quantifies the importance of barriers to the consumption of peer-to-peer
services in the labor, hospitality, transportation, and pets markets.
Ranking Algorithm Design:
Co-designed a proprietary algorithm that uses discrete choice models to rank the listings displayed
to Airbnb searchers. The algorithm creates an ordering according to a listing's perceived quality
and probability of converting to a booking after communication.
Search Experimentation Framework:
Co-designed a system that tracks the actions of searchers and evaluates search experiments.
Operations Experiments:
Designed experiments to evaluate the effectiveness of customer support and platform pricing.
Media:
Co-created the Airbnb Hospitality Index and the Airbnb Global Citizenship Index. This work was
covered in Le Monde, El Pais, the Telegraph, and other media outlets.
Consulting:
Advised on the design of Airbnb's reputation system and pricing recommendations.
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