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The Strength of Weak Ties is one of the most influential social theories of the past century, underpinning networked theories of information diffusion,
social contagion, social movements, industry structure, influence maximization, and human cooperation. It argues that infrequent, anns—iength
relationships, known as “weak ties,” provide more new employment opportunities, promotions and greater wage increases, creativity, innovation,
productivity, and performance because they deliver more novel information than strong ties. Weak ties are thought to provide access to diverse, novel
information because they connect us o disparate and diverse parts of the human social network. In addition to productivity, performance, innovation, and
other benefits, weak ties are thought to be specifically well suited to deliver new employment opportunities because they provide novel labor market
information, making job mobility a centerpiece of the original weak tie theory.

Recent large-scale correlational investigations of the weak tie hypothesis, however, have uncovered a seeming (a) “‘paradox of weak ties,” suggesting
that strong ties are more valuable than weak ties in generating job transmissions. Though these are the largest, most direct (b) empirical examinations of
the weak tie hypothesis to date, because the work is not experimental the authors rightfully acknowledge that their results “may not be the true causal
effect of tie strength on the probability of a sequential job.” More generally, two empirical challenges have prevented robust causal tests of the weak tie
theory to date: First, a lack of large-scale data linking human social networks to job transmission makes measurement of the relationship between weak
ties and labor market outcomes difficult. Second, network ties and labor market outcomes are endogenous, making the causal link between weak ties and
job placement elusive. Individuals’ labor market outcomes are likely to be determined by and to simultaneously determine their social networks. The
evolution of social networks and job trajectories are also likely correlated with unobserved factors such as effort, ability, and sociability, which confound
empirical identification of the link between weak ties and jobs.

We address these two empirical challenges and provide an experimental causal test of the weak tie theory with data from mulhple large-scale
randomized experiments on LinkedIn, the world’s largest professional social network. The experiments randomly varied the prevalence of strong and
weak ties in the professional networks of over 20 million LinkedIn members by adjusting the platform’s People You May Know (PYMK) algodﬁnn,
which recommends new connections to members. LinkedIn’s PYMK algorithm is an ensemble machine learning model comprising the following: (i) a
model for estimating the propensity of an ego (i.¢., a focal member) to send a connection invite to an alter (i.¢., a member the focal member is not currently
connected with), (i) a model estimating the alter’s propensity o accept an invite fom the ego, (iii) a model estimating the engagement between the ego
and alter once connected and (iv) weights on each of these models for relative impo:tanoe. The experiments tuned these components, introduced new data
sources, and relied on the number of mutual connections between the ego and a potential tie recommendation as one of the most important features of the
ensemble model to randomly vary weak and strong tie recommendations. We performed a retrospective analysis of the randomization created by the
PYMK experiments conducted by LinkedIn between 2015 and 2019 in two waves. |

(—ERERS)

We analyzed labor market mobility by measuring both job applications and job transmissions. Job applications are simply the number of jobs Linkedin
members applied to on the platform in the three months after an experiment. In accordance with the literature, we consider a job transmission to have
occurred when three criteria are satisfied: First, user A reports working at company ¢ at date D;. Second, user B reports working at that same
company ¢ at a later date D,, with D, and D, being at least one year apart. Third, user A and user B were friends on the social network at least
one full year before D,. In the weak tie literature, when these three cntenaaremef, a tie is considered a “sequential job™ tie, which representsthe state of
the art in measuring relational job moblhty

(Hi#4) Rajkumar, Karthik, Guillaume Saint-Jacques, Iavor Bojinov, Erik Brynjolfsson, and Sinan Aral. 2022. “A Causal Test of the Strength of Weak Ties.”
Science, 377(6612), 1304-1310.
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