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() BRSEMHEGT TREENZ Py 7 EF VO RBBIES POS F— ¥ ~O@WHIZ X 5K
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High-dimensional Sparse Modeling of Large-scale Aggregated POS Data

Yinxing Li and Nobuhiko Terui

Graduate School of Economics and Management, Tohoku University

Micro-marketing based on consumer heterogeneity using disaggregated ID-POS data
has been well studied in the literature, but the implementation and operation of this ap-
proach remain limited, particularly in real store management. On the other hand, while
aggregated POS data are collected by most retailers, it is widely recognized that these
data have never been well utilized.

We discuss the possibility of using aggregated POS data by applying new techniques
in high-dimensional sparse data modeling and machine learning. In particular, we propose
a procedure comprising two sub-models: the topic model first decomposes the aggregate
number of sales to several different market baskets, and then hierarchical factor regression
is used to reduce dimensionality and ultimately recover from the reduced dimension to the
original space in order to detect the marginal effect among all products in each market
basket.

The proposed model, which uses a large amount of product data, not only makes it
possible to discover unexpected predictors, but also measures the quantitative relation in
the form of elasticity for managerial implications.

Key words: Aggregated POS data, heterogeneity in shopping context, topic model, high-dimensional sparse-
data, hierarchical factor regression.



