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MDP Framework(1/2)

e S . state space
e A : action space
o Pr(sy;=s"|s;, &)
=Pr(S;;1 =S | Sp,---S¢» Ay, ---84 )
[Markov property]
e R(S) : iImmediate reward at state s
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MDP Framework(2/2)

e Find apolicy: m:S— A
e Maximize
o Myopic: E[r, | T, 5] for all s
o Finite horizon: E[ZX_, I | TT, S(]
— Non-stationary policy: depends on time
o Infinite horizon: E[Z~_4 I, | TT, S]
E[2%=0 v | T, Sl
— 0 <y <1isdiscount factor
— Optimal policy is stationary
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Deep Reinforc

ement Learning

1. without any human data 2. only stones as input features

3. single neural network

ARTICLE

4. without any Monte Carlo rollouts

a Self-play s

Mastering the game of Go without
human knowledge

David Silver'®, Julian Schrittwieser'*, Karen Simonyan!*, loannis Antonoglou!, Aja Huang!, Arthur Guez!,

Thomas Hubert!, Lucas Baker!, Matthew Lai', Adrian Bolton', Yutian Chen!, Timothy Lillicrap, Fan Hui!, Laurent Sifre!,

George van den Driessche’, Thore Graepel' & Demis Hassabis'

A long-standing goal of artificial intelligence is an algorithm that learns, tabula rasa, superhuman proficiency in
challenging domains. Recently, AlphaGo became the first program to defeat a world champion in the game of Go. The
tree search in AlphaGo evaluated positions and selected moves using deep neural networks. These neural networks were

trainad hv cnnarvicad laarning fenm hnman avnart mavac and hy mainfarcamant laarning feam calfonlav Havawa intradica

doi:10.1038/nature24270 /\

b Neural network training
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©®: design space

G: good enough set

S: selected set

@ : true optimum

@ . estimated optimum

Pr{|GnS|=k} : alignment
probability
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