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Abstract:	The fuel of machine learning models and algorithms is the data usually collected from users, 

enabling refined search results, personalized product recommendations, informative ratings, and timely traffic 

data. However, increasing reliance on user data raises serious challenges. A common concern with many of 

these data-intensive applications centers on privacy — as a user’s data is harnessed, more and more information 

about her behavior and preferences is uncovered and potentially utilized by platforms and advertisers. These 

privacy costs necessitate adjusting the design of data markets to include privacy-preserving mechanisms. 

This talk establishes a framework for collecting data of privacy-sensitive strategic users for estimating a 

parameter of interest (by pooling users' data) in exchange for privacy guarantees and possible compensation for 

each user. We formulate this question as a Bayesian-optimal mechanism design problem, in which an individual 

can share her data in exchange for compensation but at the same time has a private heterogeneous privacy cost 

which we quantify using differential privacy. We consider two popular data market architectures: central and 

local. In both settings, we use Le Cam's method to establish minimax lower bounds for the estimation error and 

derive (near) optimal estimators for given heterogeneous privacy loss levels for users. Next, we pose the 

mechanism design problem as the optimal selection of an estimator and payments that elicit truthful reporting of 

users' privacy sensitivities. We further develop efficient algorithmic mechanisms to solve this problem in both 

privacy settings. 

Finally, we consider the case that users are interested in learning different personalized parameters. In 

particular, we highlight the connections between this problem and the meta-learning framework, allowing us to 

train a model that can be adapted to each user's objective function. 
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