
∆PCL(τ ; θ, φ) = −V φsoft(sm) + V φsoft(sn) +

n−1∑
t=m

(
r(st, st+1)− α log πθ(st+1 | st)

)

∆SubTB(τ ; θ, φ) = log
Fφ(sn)

∏n−1
t=m PB(st | st+1)

Fφ(sm)
∏n−1
t=m P

θ
F (st+1 | st)

πθ(s
′ | s) = P θF (s′ | s) V φsoft(s) = α logFφ(s)

∆SQL(s, s′; θ) = Qθsoft(s, s
′)−

r(s, s′) + α log
∑

s′′∈Ch(s′)

exp

(
1

α
Qθsoft(s

′, s′′)

)

∆DB(s, s′; θ) = log
Fθ(s)P

θ
F (s′ | s)

Fθ(s′)PB(s | s′)

Fθ(s) =
∑

s′′∈Ch(s)

exp

(
1

α
Qθsoft(s, s

′′)

)
P θF (s′ | s) ∝ exp

(
1

α
Qθsoft(s, s

′)

)

∆SQL(s, s′; θ) = Qθsoft(s, s
′)−

r(s, s′) + α log
∑

s′′∈Ch(s′)

exp

(
1

α
Qθsoft(s

′, s′′)

)

∆FL-DB(s, s′; θ) = log
F̃θ(s

′)PB(s | s′)
F̃θ(s)P θF (s′ | s)

− E(s→ s′)

α

F̃θ(s) =
∑

s′′∈Ch(s)

exp

(
1

α
Qθsoft(s, s

′′)

)
P θF (s′ | s) ∝ exp

(
1

α
Qθsoft(s, s

′)

)

∆π-SQL(s, s′; θ) = α
[

log πθ(s
′ | s)− log πθ(sf | s) + log πθ(sf | s′)

]
− r(s, s′)

∆M-DB(s, s′; θ) = log
exp(−E(s′)/α)PB(s | s′)P θF (sf | s)
exp(−E(s)/α)P θF (s′ | s)P θF (sf | s′)

πθ(s
′ | s) = P θF (s′ | s)

Trajectories

Transitions

Transitions

S ≡ X
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