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Query Driven Data Labeling with Experts:

Why Pay Twice?

Eyal Dushkin Shay Gershtein Tova Milo Slava Novgorodov*
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e Large scale systems involve ML methods | ¢ Data & Queries: The model consists of a
(e.qg. for search queries classification), that relation R and a set of attributes, that is

rely on data annotated by experts. queried by a given set of queries.

e EXxperts are an expensive resource in e Binary Classifier: Missing values can be
terms of monetary costs and latency, discovered by a binary classifier, based on
hence interaction with them is minimized. labeled data generated by experts.

e \We present an efficient labeling algorithm | @ Graph Model: A set of queries modeled
that constructs a minimal set of classifiers as an undirected graph. The vertices are
(and minimizes the need of labeled data). the query values and the edges connect

values appearing in the same query.
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TR R B I e Since the algorithm works per connected

component, it labels edges if and only if

Queries: SELECT * FROM "Shirts’ WHERE "color’ = ‘Red’ AND “material’ = ‘Cotton’

SELECT * FROM "Shirts' WHERE "color’ = ‘Black’ AND "material’ = ‘Cotton ‘ E ‘ — ‘V‘ — 1 (|t’ S a tree)
SELECT * FROM "Shirts WHERE "color’ = ‘White’ AND "material’ = ‘Polyester’ -
SELECT * FROM "Shirts WHERE "color’ = ‘Red’ AND "material’ = ‘Linen’ . . .
SELECT * FROM "Shirts’ WHERE "color’ = ‘White’ AND "material’ = ‘Linen’ o D Iffe rent scenarios: (0 @)
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(a) Offline results. (b) Online results. (c) Effect of queries dispersion.



