
Appendix for “Subgame-perfect free trade net-

works”

A.1 Bellman equations in the alternative approach
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Figure 5: The states in each period.

State D.

Vt

( q qq qd )
= u

( q qq qd )
+

(
3
6
βVt+1

( q qq qd )
+

3
6
βVt+1

( q qq qd ))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

Vt(D) = u(D)

+
(

3
6
βVt+1(E) +

3
6
βVt+1(F)

)
× AND (Vt+1(D) ≤ Vt+1(E))

+βVt+1(D) × OR (Vt+1(D) > Vt+1(E)) .
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State E.

Vt

( q qq qd )
= u

( q qq qd )
+

1
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd) ≤ Vt+1

( q qq qd))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd) > Vt+1

( q qq qd))
+

(
2
6
βVt+1

( q qq qd )
+

2
6
βVt+1

( q qq qd ))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd )
, Vt+1

( q qq qd)
≤ Vt+1

( q qq qd))
+

4
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd )
, Vt+1

( q qq qd)
> Vt+1

( q qq qd))
+

1
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

Vt(E) = u(E)

+
1
6
βVt+1(G) × AND (Vt+1(F) ≤ Vt+1(G))

+
1
6
βVt+1(E) × OR (Vt+1(F) > Vt+1(G))

+
(

2
6
βVt+1(H) +

2
6
βVt+1(I)

)
× AND (Vt+1(E) ≤ Vt+1(I), Vt+1(F) ≤ Vt+1(H))

+
4
6
βVt+1(E) × OR (Vt+1(E) > Vt+1(I), Vt+1(F) > Vt+1(H))

+
1
6
βVt+1(E) × AND (Vt+1(D) ≤ Vt+1(E))

+
1
6
βVt+1(D) × OR (Vt+1(D) > Vt+1(E)) .
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State F.

Vt

( q qq qd) = u
( q qq qd)

+
1
6
βVt+1

( q qq qd) × AND
(
Vt+1

( q qq qd) ≤ Vt+1

( q qq qd))
+

1
6
βVt+1

( q qq qd) × OR
(
Vt+1

( q qq qd) > Vt+1

( q qq qd))
+

(
2
6
βVt+1

( q qq qd) +
2
6
βVt+1

( q qq qd))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd )
, Vt+1

( q qq qd)
≤ Vt+1

( q qq qd))
+

4
6
βVt+1

( q qq qd) × OR
(
Vt+1

( q qq qd )
> Vt+1

( q qq qd )
, Vt+1

( q qq qd)
> Vt+1

( q qq qd))
+

1
6
βVt+1

( q qq qd) × AND
(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

1
6
βVt+1

( q qq qd) × OR
(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

Vt(F) = u(F)

+
1
6
βVt+1(G) × AND (Vt+1(F) ≤ Vt+1(G))

+
1
6
βVt+1(F) × OR (Vt+1(F) > Vt+1(G))

+
(

2
6
βVt+1(J) +

2
6
βVt+1(H)

)
× AND (Vt+1(E) ≤ Vt+1(I), Vt+1(F) ≤ Vt+1(H))

+
4
6
βVt+1(F) × OR (Vt+1(E) > Vt+1(I), Vt+1(F) > Vt+1(H))

+
1
6
βVt+1(F) × AND (Vt+1(D) ≤ Vt+1(E))

+
1
6
βVt+1(D) × OR (Vt+1(D) > Vt+1(E)) .
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State G.

Vt

( q qq qd )
= u

( q qq qd )
+

(
2
6
βVt+1

( q qq qd )
+

2
6
βVt+1

( q qq qd ))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

4
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
+

2
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

(
1
6
βVt+1

( q qq qd )
+

1
6
βVt+1

( q qq qd ))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

Vt(G) = u(G)

+
(

2
6
βVt+1(K) +

2
6
βVt+1(L)

)
× AND (Vt+1(G) ≤ Vt+1(L))

+
4
6
βVt+1(G) × OR (Vt+1(G) > Vt+1 (L))

+
2
6
βVt+1 (G) × AND (Vt+1 (F) ≤ Vt+1 (G))

+
(

1
6
βVt+1 (F) +

1
6
βVt+1 (G)

)
× OR (Vt+1 (F) > Vt+1 (G)) .
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State H.

Vt

( q qq qd )
= u

( q qq qd )
+

(
1
6
βVt+1

( q qq qd )
+

1
6
βVt+1

( q qq qd ))
× AND

(
Vt+1

( q qq qd)
≤ Vt+1

( q qq qd)
, Vt+1

( q qq qd) ≤ Vt+1

( q qq qd))
+

2
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd)
> Vt+1

( q qq qd)
, Vt+1

( q qq qd) > Vt+1

( q qq qd))
+

1
6
βVt+1

( q qq qd¶¶)
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd¶¶))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶))
+

1
6
βVt+1

( q qq qdSS)
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd) ≤ Vt+1

( q qq qdSS

))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd) > Vt+1

( q qq qdSS

))
+

2
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd )
, Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

(
1
6
βVt+1

( q qq qd )
+

1
6
βVt+1

( q qq qd ))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd )
, Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

Vt (H) = u (H)

+
(

1
6
βVt+1 (K) +

1
6
βVt+1 (L)

)
× AND (Vt+1 (H) ≤ Vt+1 (L) , Vt+1 (J) ≤ Vt+1 (K))

+
2
6
βVt+1 (H) × OR (Vt+1 (H) > Vt+1 (L) , Vt+1 (J) > Vt+1 (K))

+
1
6
βVt+1 (M) × AND (Vt+1 (H) ≤ Vt+1 (M))

+
1
6
βVt+1 (H) × OR (Vt+1 (H) > Vt+1 (M))

+
1
6
βVt+1 (O) × AND (Vt+1 (I) ≤ Vt+1 (P) , Vt+1 (J) ≤ Vt+1 (O))

+
1
6
βVt+1 (H) × OR (Vt+1 (I) > Vt+1 (P) , Vt+1 (J) > Vt+1 (O))

+
2
6
βVt+1 (H) × AND (Vt+1 (F) ≤ Vt+1 (H) , Vt+1 (E) ≤ Vt+1 (I))

+
(

1
6
βVt+1 (F) +

1
6
βVt+1 (E)

)
× OR (Vt+1 (F) > Vt+1 (H) , Vt+1 (E) > Vt+1 (I)) .
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State I.

Vt

( q qq qd )
= u

( q qq qd )
+

2
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd)
≤ Vt+1

( q qq qd)
, Vt+1

( q qq qd) ≤ Vt+1

( q qq qd))
+

2
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd)
> Vt+1

( q qq qd)
, Vt+1

( q qq qd) > Vt+1

( q qq qd))
+

1
6
βVt+1

( q qq qd
¶¶

)
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd¶¶))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶))
+

1
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd) ≤ Vt+1

( q qq qdSS

))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd) > Vt+1

( q qq qdSS

))
+

2
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd )
, Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

2
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd )
, Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

Vt (I) = u (I)

+
2
6
βVt+1 (L) × AND (Vt+1 (H) ≤ Vt+1 (L) , Vt+1 (J) ≤ Vt+1 (K))

+
2
6
βVt+1 (I) × OR (Vt+1 (H) > Vt+1 (L) , Vt+1 (J) > Vt+1 (K))

+
1
6
βVt+1 (M) × AND (Vt+1 (H) ≤ Vt+1 (M))

+
1
6
βVt+1 (I) × OR (Vt+1 (H) > Vt+1 (M))

+
1
6
βVt+1 (P) × AND (Vt+1 (I) ≤ Vt+1 (P) , Vt+1 (J) ≤ Vt+1 (O))

+
1
6
βVt+1 (I) × OR (Vt+1 (I) > Vt+1 (P) , Vt+1 (J) > Vt+1 (O))

+
2
6
βVt+1 (I) × AND (Vt+1 (F) ≤ Vt+1 (H) , Vt+1 (E) ≤ Vt+1 (I))

+
2
6
βVt+1 (E) × OR (Vt+1 (F) > Vt+1 (H) , Vt+1 (E) > Vt+1 (I)) .
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State J.

Vt

( q qq qd) = u
( q qq qd)

+
2
6
βVt+1

( q qq qd) × AND
(
Vt+1

( q qq qd)
≤ Vt+1

( q qq qd)
, Vt+1

( q qq qd) ≤ Vt+1

( q qq qd))
+

2
6
βVt+1

( q qq qd) × OR
(
Vt+1

( q qq qd)
> Vt+1

( q qq qd)
, Vt+1

( q qq qd) > Vt+1

( q qq qd))
+

1
6
βVt+1

( q qq qd¶¶
)
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd¶¶))
+

1
6
βVt+1

( q qq qd) × OR
(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶))
+

1
6
βVt+1

( q qq qdSS

)
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd) ≤ Vt+1

( q qq qdSS

))
+

1
6
βVt+1

( q qq qd) × OR
(
Vt+1

( q qq qd )
> Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd) > Vt+1

( q qq qdSS

))
+

2
6
βVt+1

( q qq qd) × AND
(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd )
, Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

2
6
βVt+1

( q qq qd) × OR
(
Vt+1

( q qq qd )
> Vt+1

( q qq qd )
, Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

Vt (J) = u (J)

+
2
6
βVt+1 (K) × AND (Vt+1 (H) ≤ Vt+1 (L) , Vt+1 (J) ≤ Vt+1 (K))

+
2
6
βVt+1 (J) × OR (Vt+1 (H) > Vt+1 (L) , Vt+1 (J) > Vt+1 (K))

+
1
6
βVt+1 (N) × AND (Vt+1 (H) ≤ Vt+1 (M))

+
1
6
βVt+1 (J) × OR (Vt+1 (H) > Vt+1 (M))

+
1
6
βVt+1 (O) × AND (Vt+1 (I) ≤ Vt+1 (P) , Vt+1 (J) ≤ Vt+1 (O))

+
1
6
βVt+1 (J) × OR (Vt+1 (I) > Vt+1 (P) , Vt+1 (J) > Vt+1 (O))

+
2
6
βVt+1 (J) × AND (Vt+1 (F) ≤ Vt+1 (H) , Vt+1 (E) ≤ Vt+1 (I))

+
2
6
βVt+1 (E) × OR (Vt+1 (F) > Vt+1 (H) , Vt+1 (E) > Vt+1 (I)) .
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State K.

Vt

( q qq qd )
= u

( q qq qd )
+

1
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
+

(
1
6
βVt+1

( q qq qd¶¶)
+

1
6
βVt+1

( q qq qdSS ))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd¶¶)
, Vt+1

( q qq qd)
≤ Vt+1

( q qq qd
¶¶

))
+

2
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶)
, Vt+1

( q qq qd)
> Vt+1

( q qq qd
¶¶

))
+

2
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd )
, Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

(
1
6
βVt+1

( q qq qd )
+

1
6
βVt+1

( q qq qd ))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd )
, Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
+

1
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

Vt (K) = u (K)

+
1
6
βVt+1 (Q) × AND (Vt+1 (K) ≤ Vt+1 (Q))

+
1
6
βVt+1 (K) × OR (Vt+1 (K) > Vt+1 (Q))

+
(

1
6
βVt+1 (R) +

1
6
βVt+1 (T)

)
× AND (Vt+1 (K) ≤ Vt+1 (R) , Vt+1 (L) ≤ Vt+1 (S))

+
2
6
βVt+1 (K) × OR (Vt+1 (K) > Vt+1 (R) , Vt+1 (L) > Vt+1 (S))

+
2
6
βVt+1 (K) × AND (Vt+1 (J) ≤ Vt+1 (K) , Vt+1 (H) ≤ Vt+1 (L))

+
(

1
6
βVt+1 (J) +

1
6
βVt+1 (H)

)
× OR (Vt+1 (J) > Vt+1 (K) , Vt+1 (H) > Vt+1 (L))

+
1
6
βVt+1 (K) × AND (Vt+1 (G) ≤ Vt+1 (L))

+
1
6
βVt+1 (G) × OR (Vt+1 (G) > Vt+1 (L)) .
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State L.

Vt

( q qq qd )
= u

( q qq qd )
+

1
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
+

(
1
6
βVt+1

( q qq qd
¶¶

)
+

1
6
βVt+1

( q qq qd
SS

))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd¶¶)
, Vt+1

( q qq qd)
≤ Vt+1

( q qq qd
¶¶

))
+

2
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶)
, Vt+1

( q qq qd)
> Vt+1

( q qq qd
¶¶

))
+

2
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd )
, Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

(
1
6
βVt+1

( q qq qd )
+

1
6
βVt+1

( q qq qd ))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd )
, Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
+

1
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

Vt (L) = u (L)

+
1
6
βVt+1 (Q) × AND (Vt+1 (K) ≤ Vt+1 (Q))

+
1
6
βVt+1 (L) × OR (Vt+1 (K) > Vt+1 (Q))

+
(

1
6
βVt+1 (R) +

1
6
βVt+1 (S)

)
× AND (Vt+1 (K) ≤ Vt+1 (R) , Vt+1 (L) ≤ Vt+1 (S))

+
2
6
βVt+1 (L) × OR (Vt+1 (K) > Vt+1 (R) , Vt+1 (L) > Vt+1 (S))

+
2
6
βVt+1 (L) × AND (Vt+1 (J) ≤ Vt+1 (K) , Vt+1 (H) ≤ Vt+1 (L))

+
(

1
6
βVt+1 (H) +

1
6
βVt+1 (I)

)
× OR (Vt+1 (J) > Vt+1 (K) , Vt+1 (H) > Vt+1 (L))

+
1
6
βVt+1 (L) × AND (Vt+1 (G) ≤ Vt+1 (L))

+
1
6
βVt+1 (G) × OR (Vt+1 (G) > Vt+1 (L)) .
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State M.

Vt

( q qq qd¶¶)
= u

( q qq qd¶¶)
+

(
1
6
βVt+1

( q qq qd¶¶)
+

2
6
βVt+1

( q qq qd¶¶))
× AND

(
Vt+1

( q qq qd¶¶)
≤ Vt+1

( q qq qd¶¶)
, Vt+1

( q qq qd¶¶
)
≤ Vt+1

( q qq qd¶¶
))

+
3
6
βVt+1

( q qq qd¶¶)
× OR

(
Vt+1

( q qq qd¶¶)
> Vt+1

( q qq qd¶¶)
, Vt+1

( q qq qd¶¶
)

> Vt+1

( q qq qd¶¶
))

+
3
6
βVt+1

( q qq qd¶¶)
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd¶¶))
+

(
2
6
βVt+1

( q qq qd )
+

1
6
βVt+1

( q qq qd¶¶))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶))
.

Vt (M) = u (M)

+
(

1
6
βVt+1 (S) +

2
6
βVt+1 (R)

)
× AND (Vt+1 (M) ≤ Vt+1 (S) , Vt+1 (N) ≤ Vt+1 (T))

+
3
6
βVt+1 (M) × OR (Vt+1 (M) > Vt+1 (S) , Vt+1 (N) > Vt+1 (T))

+
3
6
βVt+1 (M) × AND (Vt+1 (H) ≤ Vt+1 (M))

+
(

2
6
βVt+1 (H) +

1
6
βVt+1 (I)

)
× OR (Vt+1 (H) > Vt+1 (M)) .

10



State N.

Vt

( q qq qd¶¶
)

= u
( q qq qd¶¶

)
+

3
6
βVt+1

( q qq qd¶¶
)
× AND

(
Vt+1

( q qq qd¶¶)
≤ Vt+1

( q qq qd¶¶)
, Vt+1

( q qq qd¶¶
)
≤ Vt+1

( q qq qd¶¶
))

+
3
6
βVt+1

( q qq qd¶¶
)
× OR

(
Vt+1

( q qq qd¶¶)
> Vt+1

( q qq qd¶¶)
, Vt+1

( q qq qd¶¶
)

> Vt+1

( q qq qd¶¶
))

+
3
6
βVt+1

( q qq qd¶¶
)
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd¶¶))
+

3
6
βVt+1

( q qq qd) × OR
(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶))
.

Vt (N) = u (N)

+
3
6
βVt+1 (T) × AND (Vt+1 (M) ≤ Vt+1 (S) , Vt+1 (N) ≤ Vt+1 (T))

+
3
6
βVt+1 (N) × OR (Vt+1 (M) > Vt+1 (S) , Vt+1 (N) > Vt+1 (T))

+
3
6
βVt+1 (N) × AND (Vt+1 (H) ≤ Vt+1 (M))

+
3
6
βVt+1 (J) × OR (Vt+1 (H) > Vt+1 (M)) .
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State O.

Vt

( q qq qdSS)
= u

( q qq qdSS)
+

(
2
6
βVt+1

( q qq qdSS)
+

1
6
βVt+1

( q qq qdSS))
× AND

(
Vt+1

( q qq qdSS)
≤ Vt+1

( q qq qdSS))
+

3
6
βVt+1

( q qq qdSS)
× OR

(
Vt+1

( q qq qdSS)
> Vt+1

( q qq qdSS))
+

3
6
βVt+1

( q qq qdSS)
× AND

(
Vt+1

( q qq qdSS)
≤ Vt+1

( q qq qdSS)
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

(
1
6
βVt+1

( q qq qdSS)
+

2
6
βVt+1

( q qq qd ))
× OR

(
Vt+1

( q qq qdSS)
> Vt+1

( q qq qdSS)
, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
.

Vt (O) = u (O)

+
(

2
6
βVt+1 (R) +

1
6
βVt+1 (T)

)
× AND (Vt+1 (O) ≤ Vt+1 (R))

+
3
6
βVt+1 (O) × OR (Vt+1 (O) > Vt+1 (R))

+
3
6
βVt+1 (O) × AND (Vt+1 (J) ≤ Vt+1 (O) , Vt+1 (I) ≤ Vt+1 (P))

+
(

1
6
βVt+1 (J) +

2
6
βVt+1 (H)

)
× OR (Vt+1 (J) > Vt+1 (O) , Vt+1 (I) > Vt+1 (P)) .
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State P.

Vt

( q qq qd
SS

)
= u

( q qq qd
SS

)
+

3
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qdSS)
≤ Vt+1

( q qq qdSS))
+

3
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qdSS)
> Vt+1

( q qq qdSS))
+

3
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qdSS)
≤ Vt+1

( q qq qdSS)
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

3
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qdSS)
> Vt+1

( q qq qdSS)
, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
.

Vt (P) = u (P)

+
3
6
βVt+1 (S) × AND (Vt+1 (O) ≤ Vt+1 (R))

+
3
6
βVt+1 (P) × OR (Vt+1 (O) > Vt+1 (R))

+
3
6
βVt+1 (P) × AND (Vt+1 (J) ≤ Vt+1 (O) , Vt+1 (I) ≤ Vt+1 (P))

+
3
6
βVt+1 (I) × OR (Vt+1 (J) > Vt+1 (O) , Vt+1 (I) > Vt+1 (P)) .
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State Q.

Vt

( q qq qd )
= u

( q qq qd )
+

(
1
6
βVt+1

( q qq qd¶¶)
+

1
6
βVt+1

( q qq qdSS))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd¶¶))
+

2
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶))
+

4
6
βVt+1

( q qq qd )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

(
2
6
βVt+1

( q qq qd )
+

2
6
βVt+1

( q qq qd ))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

Vt (Q) = u (Q)

+
(

1
6
βVt+1 (V) +

1
6
βVt+1 (U)

)
× AND (Vt+1 (Q) ≤ Vt+1 (V))

+
2
6
βVt+1 (Q) × OR (Vt+1 (Q) > Vt+1 (V))

+
4
6
βVt+1 (Q) × AND (Vt+1 (K) ≤ Vt+1 (Q))

+
(

2
6
βVt+1 (K) +

2
6
βVt+1 (L)

)
× OR (Vt+1 (K) > Vt+1 (Q)) .
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State R.

Vt

( q qq qdSS )
= u

( q qq qdSS )
+

(
1
6
βVt+1

( q qq qdSS )
+

1
6
βVt+1

( q qq qdSS¶¶))
× AND

(
Vt+1

( q qq qdSS
)
≤ Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

2
6
βVt+1

( q qq qdSS )
× OR

(
Vt+1

( q qq qdSS
)

> Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qdSS )
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS ))
+

1
6
βVt+1

( q qq qdSS )
× OR

(
Vt+1

( q qq qdSS )
> Vt+1

( q qq qdSS ))
+

2
6
βVt+1

( q qq qdSS )
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS )
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

(
1
6
βVt+1

( q qq qdSS )
+

1
6
βVt+1

( q qq qd ))
× OR

(
Vt+1

( q qq qdSS )
> Vt+1

( q qq qdSS )
, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qdSS )
× AND

(
Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qdSS )
× OR

(
Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
.

Vt (R) = u (R)

+
(

1
6
βVt+1 (U) +

1
6
βVt+1 (V)

)
× AND (Vt+1 (R) ≤ Vt+1 (V) , Vt+1 (T) ≤ Vt+1 (U))

+
2
6
βVt+1 (R) × OR (Vt+1 (R) > Vt+1 (V) , Vt+1 (T) > Vt+1 (U))

+
1
6
βVt+1 (R) × AND (Vt+1 (O) ≤ Vt+1 (R))

+
1
6
βVt+1 (O) × OR (Vt+1 (O) > Vt+1 (R))

+
2
6
βVt+1 (R) × AND (Vt+1 (K) ≤ Vt+1 (R) , Vt+1 (L) ≤ Vt+1 (S))

+
(

1
6
βVt+1 (K) +

1
6
βVt+1 (L)

)
× OR (Vt+1 (K) > Vt+1 (R) , Vt+1 (L) > Vt+1 (S))

+
1
6
βVt+1 (R) × AND (Vt+1 (M) ≤ Vt+1 (S) , Vt+1 (N) ≤ Vt+1 (T))

+
1
6
βVt+1 (M) × OR (Vt+1 (M) > Vt+1 (S) , Vt+1 (N) > Vt+1 (T)) .
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State S.

Vt

( q qq qd
SS

)
= u

( q qq qd
SS

)
+

2
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qdSS
)
≤ Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

2
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qdSS
)

> Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS ))
+

1
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qdSS )
> Vt+1

( q qq qdSS ))
+

2
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS )
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

2
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qdSS )
> Vt+1

( q qq qdSS )
, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
.

Vt (S) = u (S)

+
2
6
βVt+1 (V) × AND (Vt+1 (R) ≤ Vt+1 (V) , Vt+1 (T) ≤ Vt+1 (U))

+
2
6
βVt+1 (S) × OR (Vt+1 (R) > Vt+1 (V) , Vt+1 (T) > Vt+1 (U))

+
1
6
βVt+1 (S) × AND (Vt+1 (O) ≤ Vt+1 (R))

+
1
6
βVt+1 (P) × OR (Vt+1 (O) > Vt+1 (R))

+
2
6
βVt+1 (S) × AND (Vt+1 (K) ≤ Vt+1 (R) , Vt+1 (L) ≤ Vt+1 (S))

+
2
6
βVt+1 (L) × OR (Vt+1 (K) > Vt+1 (R) , Vt+1 (L) > Vt+1 (S))

+
1
6
βVt+1 (S) × AND (Vt+1 (M) ≤ Vt+1 (S) , Vt+1 (N) ≤ Vt+1 (T))

+
1
6
βVt+1 (M) × OR (Vt+1 (M) > Vt+1 (S) , Vt+1 (N) > Vt+1 (T)) .
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State T.

Vt

( q qq qd
SS

)
= u

( q qq qd
SS

)
+

2
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qdSS
)
≤ Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

2
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qdSS
)

> Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS ))
+

1
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qdSS )
> Vt+1

( q qq qdSS ))
+

2
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS )
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

2
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qdSS )
> Vt+1

( q qq qdSS )
, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
.

Vt (T) = u (T)

+
2
6
βVt+1 (U) × AND (Vt+1 (R) ≤ Vt+1 (V) , Vt+1 (T) ≤ Vt+1 (U))

+
2
6
βVt+1 (T) × OR (Vt+1 (R) > Vt+1 (V) , Vt+1 (T) > Vt+1 (U))

+
1
6
βVt+1 (T) × AND (Vt+1 (O) ≤ Vt+1 (R))

+
1
6
βVt+1 (O) × OR (Vt+1 (O) > Vt+1 (R))

+
2
6
βVt+1 (T) × AND (Vt+1 (K) ≤ Vt+1 (R) , Vt+1 (L) ≤ Vt+1 (S))

+
2
6
βVt+1 (K) × OR (Vt+1 (K) > Vt+1 (R) , Vt+1 (L) > Vt+1 (S))

+
1
6
βVt+1 (T) × AND (Vt+1 (M) ≤ Vt+1 (S) , Vt+1 (N) ≤ Vt+1 (T))

+
1
6
βVt+1 (N) × OR (Vt+1 (M) > Vt+1 (S) , Vt+1 (N) > Vt+1 (T)) .
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State U.

Vt

( q qq qdSS )
= u

( q qq qdSS )
+

1
6
βVt+1

( q qq qdSS¶¶)
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS¶¶))
+

1
6
βVt+1

( q qq qdSS )
× OR

(
Vt+1

( q qq qdSS )
> Vt+1

( q qq qdSS¶¶))
+

1
6
βVt+1

( q qq qdSS )
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd
SS

))
+

4
6
βVt+1

( q qq qdSS )
× AND

(
Vt+1

( q qq qdSS
)
≤ Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

(
2
6
βVt+1

( q qq qdSS )
+

2
6
βVt+1

( q qq qdSS ))
× OR

(
Vt+1

( q qq qdSS
)

> Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
.

Vt (U) = u (U)

+
1
6
βVt+1 (W) × AND (Vt+1 (U) ≤ Vt+1 (W))

+
1
6
βVt+1 (U) × OR (Vt+1 (U) > Vt+1 (W))

+
1
6
βVt+1 (U) × AND (Vt+1 (Q) ≤ Vt+1 (V))

+
1
6
βVt+1 (Q) × OR (Vt+1 (Q) > Vt+1 (V))

+
4
6
βVt+1 (U) × AND (Vt+1 (R) ≤ Vt+1 (V) , Vt+1 (T) ≤ Vt+1 (U))

+
(

2
6
βVt+1 (R) +

2
6
βVt+1 (T)

)
× OR (Vt+1 (R) > Vt+1 (V) , Vt+1 (T) > Vt+1 (U)) .
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State V.

Vt

( q qq qd
SS

)
= u

( q qq qd
SS

)
+

1
6
βVt+1

( q qq qd
SS¶¶

)
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS¶¶))
+

1
6
βVt+1

( q qq qd
SS

)
× OR

(
Vt+1

( q qq qdSS )
> Vt+1

( q qq qdSS¶¶))
+

1
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd
SS

))
+

1
6
βVt+1

( q qq qd )
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd
SS

))
+

4
6
βVt+1

( q qq qd
SS

)
× AND

(
Vt+1

( q qq qdSS
)
≤ Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

(
2
6
βVt+1

( q qq qd
SS

)
+

2
6
βVt+1

( q qq qd
SS

))
× OR

(
Vt+1

( q qq qdSS
)

> Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
.

Vt (V) = u (V)

+
1
6
βVt+1 (W) × AND (Vt+1 (U) ≤ Vt+1 (W))

+
1
6
βVt+1 (V) × OR (Vt+1 (U) > Vt+1 (W))

+
1
6
βVt+1 (V) × AND (Vt+1 (Q) ≤ Vt+1 (V))

+
1
6
βVt+1 (Q) × OR (Vt+1 (Q) > Vt+1 (V))

+
4
6
βVt+1 (V) × AND (Vt+1 (R) ≤ Vt+1 (V) , Vt+1 (T) ≤ Vt+1 (U))

+
(

2
6
βVt+1 (S) +

2
6
βVt+1 (R)

)
× OR (Vt+1 (R) > Vt+1 (V) , Vt+1 (T) > Vt+1 (U)) .
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State W.

Vt

( q qq qdSS¶¶)
= u

( q qq qdSS¶¶)
+βVt+1

( q qq qdSS¶¶)
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS¶¶))
+

(
3
6
βVt+1

( q qq qdSS )
+

3
6
βVt+1

( q qq qd¶¶))
× OR

(
Vt+1

( q qq qdSS )
> Vt+1

( q qq qdSS¶¶))
.

Vt (W) = u (W)
+βVt+1 (W) × AND (Vt+1 (U) ≤ Vt+1 (W))

+
(

3
6
βVt+1 (U) +

3
6
βVt+1 (V)

)
× OR (Vt+1 (U) > Vt+1 (W)) .
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A.2 Calculating probabilities

qq qq
(D)

qq qq
(E)

qq qq
(G)

qq qq
(H)

qq qq
(K)

qq qq¡
¡

(M)

qq qq@
@

(O)

qq qq
(Q)

qq qq@
@

(R)

qq qq@
@

(U)

qq qq¡
¡@
@

(W)

Figure 6: Networks (relabeled).

Network D (0).

πt+1

( q qq q)
=

(
πt

( q qq q)
+

1
6
πt

( q qq q))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
.

πt+1(D) =
(

πt(D) +
1
6
πt(E)

)
× OR (Vt+1(D) > Vt+1(E)) .

Network E (1).

πt+1

( q qq q)
=

(
2
6
πt

( q qq q)
+

1
6
πt

( q qq q))
× OR

(
Vt+1

( q qq qd) > Vt+1

( q qq qd))
+

(
2
6
πt

( q qq q)
+

4
6
πt

( q qq q))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd )
, Vt+1

( q qq qd)
> Vt+1

( q qq qd))
+

(
πt

( q qq q)
+

1
6
πt

( q qq q))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
.

πt+1(E) =
(

2
6
πt(G) +

1
6
πt(E)

)
× OR (Vt+1(F) > Vt+1(G))

+
(

2
6
πt(H) +

4
6
πt(E)

)
× OR (Vt+1(E) > Vt+1(I), Vt+1(F) > Vt+1(H))

+
(

πt(D) +
1
6
πt(E)

)
× AND (Vt+1(D) ≤ Vt+1(E)) .
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Network G (2a).

πt+1

( q qq q)
=

(
1
6
πt

( q qq q)
+

4
6
πt

( q qq q))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
+

(
1
6
πt

( q qq q)
+

2
6
πt

( q qq q))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
.

πt+1(G) =
(

1
6
πt(K) +

4
6
πt(G)

)
× OR (Vt+1(G) > Vt+1 (L))

+
(

1
6
πt (E) +

2
6
πt(G)

)
× AND (Vt+1 (F) ≤ Vt+1 (G)) .

Network H (2b).

πt+1

( q qq q)
=

(
2
6
πt

( q qq q)
+

2
6
πt

( q qq q))
× OR

(
Vt+1

( q qq qd)
> Vt+1

( q qq qd)
, Vt+1

( q qq qd) > Vt+1

( q qq qd))
+

(
3
6
πt

( q qq q
¶¶

)
+

1
6
πt

( q qq q))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶))
+

(
3
6
πt

( q qq q
SS

)
+

1
6
πt

( q qq q))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd) > Vt+1

( q qq qdSS

))
+

(
4
6
πt

( q qq q)
+

2
6
πt

( q qq q))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd )
, Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
.

πt+1 (H) =
(

2
6
πt (K) +

2
6
πt (H)

)
× OR (Vt+1 (H) > Vt+1 (L) , Vt+1 (J) > Vt+1 (K))

+
(

3
6
πt (M) +

1
6
πt (H)

)
× OR (Vt+1 (H) > Vt+1 (M))

+
(

3
6
πt (O) +

1
6
πt (H)

)
× OR (Vt+1 (I) > Vt+1 (P) , Vt+1 (J) > Vt+1 (O))

+
(

4
6
πt (E) +

2
6
πt (H)

)
× AND (Vt+1 (F) ≤ Vt+1 (H) , Vt+1 (E) ≤ Vt+1 (I)) .
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Network K (3a).

πt+1

( q qq q)
=

(
4
6
πt

( q qq q)
+

1
6
πt

( q qq q))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd ))
+

(
2
6
πt

( q qq q
¶¶

)
+

2
6
πt

( q qq q))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶)
, Vt+1

( q qq qd)
> Vt+1

( q qq qd
¶¶

))
+

(
2
6
πt

( q qq q)
+

2
6
πt

( q qq q))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd )
, Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
+

(
1
6
πt

( q qq q)
+

1
6
πt

( q qq q))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
.

πt+1 (K) =
(

4
6
πt (Q) +

1
6
πt (K)

)
× OR (Vt+1 (K) > Vt+1 (Q))

+
(

2
6
πt (R) +

2
6
πt (K)

)
× OR (Vt+1 (K) > Vt+1 (R) , Vt+1 (L) > Vt+1 (S))

+
(

2
6
πt (H) +

2
6
πt (K)

)
× AND (Vt+1 (J) ≤ Vt+1 (K) , Vt+1 (H) ≤ Vt+1 (L))

+
(

4
6
πt (G) +

1
6
πt (K)

)
× AND (Vt+1 (G) ≤ Vt+1 (L)) .

Network M (3b).

πt+1

( q qq q
¶¶

)
=

(
1
6
πt

( q qq q
¶¶

)
+

3
6
πt

( q qq q
¶¶

))
× OR

(
Vt+1

( q qq qd¶¶)
> Vt+1

( q qq qd¶¶)
, Vt+1

( q qq qd¶¶
)

> Vt+1

( q qq qd¶¶
))

+
(

1
6
πt

( q qq q)
+

3
6
πt

( q qq q
¶¶

))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd¶¶))
.

πt+1 (M) =
(

1
6
πt (R) +

3
6
πt (M)

)
× OR (Vt+1 (M) > Vt+1 (S) , Vt+1 (N) > Vt+1 (T))

+
(

1
6
πt (H) +

3
6
πt (M)

)
× AND (Vt+1 (H) ≤ Vt+1 (M)) .
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Network O (3c).

πt+1

( q qq q
SS

)
=

(
1
6
πt

( q qq q
SS

)
+

3
6
πt

( q qq q
SS

))
× OR

(
Vt+1

( q qq qdSS)
> Vt+1

( q qq qdSS))
+

(
1
6
πt

( q qq q
SS

)
+

3
6
πt

( q qq q
SS

))
× AND

(
Vt+1

( q qq qdSS)
≤ Vt+1

( q qq qdSS)
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
.

πt+1 (O) =
(

1
6
πt (R) +

3
6
πt (O)

)
× OR (Vt+1 (O) > Vt+1 (R))

+
(

1
6
πt (H) +

3
6
πt (O)

)
× AND (Vt+1 (J) ≤ Vt+1 (O) , Vt+1 (I) ≤ Vt+1 (P)) .

Network Q (4a).

πt+1

( q qq q)
=

(
1
6
πt

( q qq q
¶¶

)
+

2
6
πt

( q qq q))
× OR

(
Vt+1

( q qq qd )
> Vt+1

( q qq qd¶¶))
+

(
1
6
πt

( q qq q)
+

4
6
πt

( q qq q))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd ))
.

πt+1 (Q) =
(

1
6
πt (U) +

2
6
πt (Q)

)
× OR (Vt+1 (Q) > Vt+1 (V))

+
(

1
6
πt (K) +

4
6
πt (Q)

)
× AND (Vt+1 (K) ≤ Vt+1 (Q)) .
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Network R (4b).

πt+1

( q qq q
SS

)
=

(
4
6
πt

( q qq q
SS

)
+

2
6
πt

( q qq q
SS

))
× OR

(
Vt+1

( q qq qdSS
)

> Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
> Vt+1

( q qq qd
SS

))
+

(
3
6
πt

( q qq q
SS

)
+

1
6
πt

( q qq q
SS

))
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS ))
+

(
2
6
πt

( q qq q
SS

)
+

2
6
πt

( q qq q
SS

))
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS )
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
+

(
3
6
πt

( q qq q
SS

)
+

1
6
πt

( q qq q
SS

))
× AND

(
Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

)
, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
.

πt+1 (R) =
(

4
6
πt (U) +

2
6
πt (R)

)
× OR (Vt+1 (R) > Vt+1 (V) , Vt+1 (T) > Vt+1 (U))

+
(

3
6
πt(O) +

1
6
πt (R)

)
× AND (Vt+1 (O) ≤ Vt+1 (R))

+
(

2
6
πt(K) +

2
6
πt (R)

)
× AND (Vt+1 (K) ≤ Vt+1 (R) , Vt+1 (L) ≤ Vt+1 (S))

+
(

3
6
πt(M) +

1
6
πt(R)

)
× AND (Vt+1 (M) ≤ Vt+1 (S) , Vt+1 (N) ≤ Vt+1 (T)) .
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Network U (5).

πt+1

( q qq q
SS

)
=

(
πt

( q qq q
SS¶¶

)
+

1
6
πt

( q qq q
SS

))
× OR

(
Vt+1

( q qq qdSS )
> Vt+1

( q qq qdSS¶¶))
+

(
2
6
πt

( q qq q)
+

1
6
πt

( q qq q
SS

))
× AND

(
Vt+1

( q qq qd )
≤ Vt+1

( q qq qd
SS

))
+

(
2
6
πt

( q qq q
SS

)
+

4
6
πt

( q qq q
SS

))
× AND

(
Vt+1

( q qq qdSS
)
≤ Vt+1

( q qq qdSS
)

, Vt+1

( q qq qd
SS

)
≤ Vt+1

( q qq qd
SS

))
.

πt+1 (U) =
(

πt (W) +
1
6
πt (U)

)
× OR (Vt+1 (U) > Vt+1 (W))

+
(

2
6
πt (Q) +

1
6
πt (U)

)
× AND (Vt+1 (Q) ≤ Vt+1 (V))

+
(

2
6
πt (R) +

4
6
πt (U)

)
× AND (Vt+1 (R) ≤ Vt+1 (V) , Vt+1 (T) ≤ Vt+1 (U)) .

Network W (6).

πt+1

( q qq q
SS¶¶

)
=

(
1
6
πt

( q qq q
SS

)
+ πt

( q qq q
SS¶¶

))
× AND

(
Vt+1

( q qq qdSS )
≤ Vt+1

( q qq qdSS¶¶))
.

πt+1 (W) =
(

1
6
πt(U) + πt (W)

)
× AND (Vt+1 (U) ≤ Vt+1 (W)) .
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