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White slightly better

- IEREERE: REIZEIBEAYSEFAMECR/IME
- SCRFRYE(ERREL: EE 2RI EEF0
Eval(s) = w1 f1(s) +wafo(s) + ... + wnfn(s)

* e.g. f,(s) = (num white queens — num black queens).
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 John von Neumann, Stanislaw Ulam and Nicholas Metropolis
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points within a circle

total number of points

3.033333 = 4
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Bl vCTs: it

Algorithm 1 Monte Carlo Tree Search

1
2
3
4:
5:
6
7
8
9

: procedure MONTECARLOTREESEARCH(z)
Tp + MAKETREE(zg)
repeat

1,7 + TREEPOLICY (7))
x; +— T;.state
r «+ DEFAULTPOLICY(z;)
BACKPROPAGATE(T;, )
until TIMEOUT()
return BESTACTION(7y)
end procedure

: procedure TREEPOLICY(T)

r+«20

T ¢ T.state
while NONTERMINAL(z) do
a + SELECTACTION(z)
z' + TRANSITIONp(z, a)
r+r+R(z,a,z")
if 7.children[a][z'] = null then

7.children[a][z'] + MAKETREE(z")
return 7.children|a][z], r

end if
T  7.children[a][z']
x

end while

return 7, r

: end procedure

© Initialize decision tree with root state xg
> Main, iterative loop of the algorithm
> Exploration, returning new leaf and current reward

> Simulation, completing episode and returning total reward

> Update node statistics along exploration path

> Pick the approximately optimal root-level action

> Decision policy for exploration

> Heuristically select an action from A
> Sample transition from generative model

& Is this the first observation of z < z'?
> Initialize leaf node for state z’
> Move on to simulation phase

29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
YN

48:
49:

procedure DEFAULTPOLICY(Z, 1)
while NONTERMINAL(z) do
a +— RANDOMACTION(z)
2’ + TRANSITIONp(z, a)
r+ 1+ R(z,a,z)
end while
return r
end procedure

procedure BACKPROPAGATE(T, T)
repeat
7.reward < 7.reward + r
T.count < 7.count + 1
T + T.parent
until 7 = null
return
end procedure

procedure BESTACTION(T)

’
Er‘eo—.children [a][-1T .reward

return argmax
end procedure

acA Z'r"(:'r.children[a][ ) T'.count

ez ¥

PEKING UNIVERSITY

> Decision policy for simulation

> Randomly select an action from A
> Sample transition from generative model of P

> Update statistics along path to this tree node

> Pick the approximately best action at this tree node

40
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