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1. We choose to optimize mean square error in value function approximation because it
is guaranteed to lead to improved policy.

False, and Fxplain: We choose to optimize mean square error only because of its
mathematical simplicity; instead, Bellman error is the ideal objective for function
approximation, but it is computationally infeasible to optimize.

2. Proper design in experience replay helps us break correlation in RL’s observation se-
quence.

False, and FExplain: It helps us to reduce variance in parameter estimation, just as
batch update in SGD.
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1. What constitute the so-called deadly triad? (a), (c), (d)
(a) function approximation;  (b) non-stationarity;  (c) off-policy learning;
(d) bootstrapping.

2. What are the key design choices for AlphaGo? (a), (b), (c), (d)
(a) Supervised policy learning;  (b) Self-play;  (c¢) Monte Carlo tree search;
(d) CNN for state encoding.
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1. You have decided to start your business in robotics industry, and your first proposal is
to design an RL-based solution for a robot vacuum ($#B#1%% N). Now how are you
going to modernize your robot vacuum with deep RL techniques?

We can take the robot’s current position as state (e.g., the position of the base station
as the initial state), the action is to move left, right, forward, or backward with a fixed
step-size. The reward is +1 if we visited an unvisited state, otherwise -1. We then
use neural networks to enhance the state representation, Q-function and/or the policy.
Basically, neural networks provide us a flexible way to encode the problem.

For example, we can use CNN to encode imagery sensor input as part of the state, and
use an RNN to encode the traveled trajectory to enhance state representation. For the
value function and policy, we can use an MLP to map state action pairs into value or
probablity estimates.



