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Bounded Value Iteration

• Initialize with lowest possible value and iteratively update (e.g. [1])
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• Initialize with lowest possible value and iteratively update (e.g. [1])
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Bloated End Components

• End component: Set of states where staying for ever is possible
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Bloated End Components

• End component: Set of states where staying for ever is possible

• Bloated end component (BEC): End component where staying pays off (TSGs: [3])
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M. Grobelna, M. Weininger, J. Křet́ınský Stopping Criteria for Value Iteration on Concurrent Stochastic Games 6 / 10

Bloated End Components

• End component: Set of states where staying for ever is possible

• Bloated end component (BEC): End component where staying pays off (TSGs: [3])

U0(s0) = 1

VR(s1) = 1

VR(s2) = 0

s0

s2

s1(a, d)

(b, c)

(a, c)

(b, d)

(□,□)

(□,□)

VR(s1) = 1

VR(s2) = 0

Z(U0, s0) :=

c d( )
1 U0(s0) a

1
3 · U

0(s0) +
1
3 0 b

Maximizer



36
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• {a 7→ 1} is a hazardous strategy [NEW!]:
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• End component: Set of states where staying for ever is possible

• Bloated end component (BEC): End component where staying pays off (TSGs: [3])
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M. Grobelna, M. Weininger, J. Křet́ınský Stopping Criteria for Value Iteration on Concurrent Stochastic Games 7 / 10

Concurrent Stochastic

Games

Bounded Value

Iteration

Bloated End

Components
Deflating

s0

s2

s1(a, d)

(b, c)

(a, c)

(b, d)

(□,□)

(□,□)

k

VR(s0)

0 1 2 3 4 5 . . . ∞0

0.2

0.4

0.6

0.8

1

limk→∞ Lk(s0) = 0.5

Hazardous strategy at s0

c d( )
1 1 a

1
3 · 1 +

1
3 0 b k

VR(s0)

0 1 2 3 4 5 . . . ∞0

0.2

0.4

0.6

0.8

1



43
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Deflating
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Deflating

• Deflating: Reduce the upper bound to the value attainable “outside the BEC” (TSGs: [3])
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Deflating

• Deflating: Reduce the upper bound to the value attainable “outside the BEC” (TSGs: [3])
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• {s0} is bloated end component
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Deflating
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M. Grobelna, M. Weininger, J. Křet́ınský Stopping Criteria for Value Iteration on Concurrent Stochastic Games 9 / 10

Summary

Powered by BeamerikZ



58
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Thank You!

Scan for the paper:

https://arxiv.org/pdf/2505.21087
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