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Abstract

We propose and study a new class of polynomial voting rules
for a general decentralized decision/consensus system, and
more specifically for the PoS (Proof of Stake) protocol. The
main idea, inspired by the Penrose square-root law and the
more recent quadratic voting rule, is to differentiate a voter’s
voting power and the voter’s share (fraction of the total in the
system). We show that while voter shares form a martingale
process, their voting powers follow a super-martingale that
decays to zero over time. This prevents any voter from
controlling the voting process, and thus enhances
decentralization. When the initial total volume of votes (or
stakes) is large, we show a phase transition in share stability
(or the lack thereof ), corresponding to the voter’s initial share
relative to the total. (Joint work with Wenpin Tang,
Columbia/IEOR.)
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Abstract
Many e-commerce conglomerates provide financing services to
retail shoppers who frequent their e-commerce marketplaces. In
this new paradigm of consumer financing, platform lenders observe
that their credit policies, generated by machine learning algorithms,
can systematically influence customers’ repayment and spending
behavior, irrespective of age, gender, location, etc. However, from
observational data, it is difficult to assess whether the changes in
delinquency rate and spending amount come from personal
reasons, seasonal effects, external shocks, or are the results of credit
policy changes. We therefore propose a robust class of causal
estimators to estimate the average treatment effects (ATE) of credit
policy on consumers’ delinquency and spending, in the presence of
rich confounders. These ATE estimators allow the usage of linear
regression models, tree models, and, importantly, neural networks
as (potentially) mis-specified regressors to estimate propensity
scores and potential outcomes. They are regularized-unbiased,
doubly robust, and not prone to the error-compounding issue
especially when the propensity scores are close to zero or one. We
tested our methods on half a million consumers with more than one
thousand feature dimensions from a major e-commerce platform
that operates in both e-commerce and retail lending businesses.
Results show that these ATE estimators reduce estimation error
substantially compared with existing models. (Joint work with Yiyan
Huang, William Leung, CityU School of Data Science)
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