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ABSTRACT
Tailoring content to consumers has become a hallmark of marketing and digital
media, particularly as it has become easier to identify customers across usage or purchase
occasions (through many technologies including loyalty card programs, digital media, and
mobile devices). However, across a wide variety of contexts, companies find that customers do
not consistently identify themselves, leaving a substantial fraction of anonymous visits. We
introduce here a method for companies to better account for anonymous visits in order to
improve their targeted marketing.

Specifically, we develop a mathematical model that allows us to probabilistically assign
anonymous sessions to users. The model can be used by companies to increase precision of
targeted advertisements, product offerings, and other content to customers both with and without
direct identification, resulting in improved decision-making and subsequent revenue. Our method
can also be used to estimate the total number of unique customers, providing the company with a
more accurate valuation of their customer base.

Our model is implemented by treating the unobserved user ID for each anonymous visit as
missing data and sampling over its posterior distribution using MCMC methods. Our work also
builds upon recent research that utilizes (via imputation) partially observed demographic
information that allows for their use in other distance-based matching schemes. In particular, our
model allows for both user ID and covariate missingness, making it more practical as it is
unlikely if you can't identify the user that you would know his/her covariate profile.
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