Value-iteration with Guessing
for Markov chains and Markov decisions processes
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Markov Chain
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Reachability values
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Update operator

For v € R,

Update(v)(s) == max { E p(s'|s,a) v(s’)}

2eA s'eS
The reachability value is the least solution with
val(sp) =1 val = Update(val)
Moreover, if vo(s) = 1[s = s4] and v;+1 = Update(v;), then

(vi) /" val

Raimundo Saona Value-iteration with Guessing



Value lteration
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Value lteration
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Value lteration
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Value lteration
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Value lteration
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Value lteration speed _

Lemma

The speed of convergence is driven by

S i
Ivisis = vallloe < (1= ploh ) lIvo = vallloo

So, to have an e-approximation of val, Value Iteration requires
many iterations:

(— 10g(€)S|/Prmin) 2=V

In other words, exponentially many.
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Value lteration speed, improved _

To have an e-approximation of val, we require fewer iterations:

(— 10g(2)[S]/prmin) °V1SD

In other words, subexponentially many.
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