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Traditional Distributional

Vi(st) < Vi(se) + o7 0i(t) if 6;(t) > 0
6i(t) = e + YV (st41) — Vi(se)

V(s) < V(st) + ad(t)
O(t) =7 + YV (St11) - V(s¢)

But sampling from value
distribution is not local.

V(s) > E ZT:O Y ria |8 =S




Laplace code on discount factor

V,(st) < V4 (st) + ady(t)
57(t) =Tt T 7V7(3t+1) — Vv(st)

Vi(se) = E :ZZO Y Ttr St: = ZZO YV Elrtsr|st]
Z7H{Vy(st) }ye(0,1) = {Elresr|se] 120

V'y(st) — / 6_7(_ log ) E[Tt+7-‘8t] dT
0

Discrete:

Continuous:
LYV, (50 bye01) = {Ererrlsil o

Linear readOUt: L_l [V’Yl (St) ..... V"YN (St)] = [E[Tt+0‘8t] ..... E[T’H_T‘St]]



Laplace code on reward sensitivity

Vi (8t) <= Vhy(8t) + adn (1)
Oh,(t) = fu(re) + YVhy(St4+1) — Vh,(5¢)
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Sensitivity (6,) &)

Vh(st) = E :Zio_o Y fr(ritr) St: = Zio_o YV E | fn(riss)|st]

- Zjo—o Y E{H(re4r — 0p)|st] = Zjo—o Y P(retr > Onlst)

L™ [V (8t), - - o s Vi (86)] = [P(Te40 > Onlse), ..., P(Teqr > Onlsy)]



T =1 T=2

TD learning (Eq. 10) ®_>O_>O_.|:|
r = — 2 r = — 2 rr———1 1 rr—_—ll
y=Space T=-space

Vh— 1 ’},(S )
— Vh,y(s)




What can this code recover?

E :Zjozo Y g st: = Zjozo od ZT rP(rii . =r|st)

P<ZT=0 Y Tigr = St) — (1 — 5(V,0)) ZT:OP(Tt-l-T — ’7_TV|8t)

However, notice that this approach recovers the reward
distribution evolution but not the value distribution since
reward might be correlated across time.



Laplace code on temporal discount
R?’ — Tt+...+5’n7't n

Vh,'y,n(st) < Vh,v,n(st) + adh,'y,n(t + n)
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Connection to successor representation

SR =B

_ Y O(s? 5040) |5t = 8: B Zio ’YTP(SHT = s'|sy = s).
Vh~(8:) = Zjo:o ~T ZS P(St-l—'r = s‘st)P(Tt_H— > Oh|St, Star = s)

Vi.~(8¢) = ZS (Zi:o fyTP(st_|_T = s\st))P(’r > 9h|s) = SRY(s;) - rh

SR"(s) T SR™(s) T

s 00 =V s %8 T Vn®
\ g . * e — g .

Ky ® j — VhH,}’l(S) N ° j = VhH,YN(S)




