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ABSTRACT
Consider the inverse problem of machine learning: a teacher knows a learner’s learning algorithm
and wants to construct the smallest (non-iid) training set to guide the learner to a specific target
model. This problem, which we call machine teaching, is about designing the optimal ”lesson”
to maximally influence the learner. One application of machine teaching is in the security of
machine learning systems that accept online training data. Here, the teacher is an attacker who
can manipulate the training data. The computational problem is for the attacker to identify the
minimum-cost manipulation so that the machine learner will be misled to a model that is beneficial
to the attacker. A more friendly application of machine teaching is in education, where the teacher
wishes to design the best lesson for a human student. Note that in both applications the teacher
may only interact with the learner via the training data. I will introduce an optimization-based
framework for machine teaching, balancing the goals of “teaching well” and ”minimizing teaching
effort.” For certain learners, machine teaching has a closed-form solution. But in general the
optimization problem is combinatorial. I will discuss two approximate solution techniques based
on conjugate duality and submodularity. I will also discuss the relation between machine teaching,
active learning, and teaching dimensions. Finally, I demonstrate the application of machine teaching
with attacks on several popular machine learning models.
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