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S1- 1T Algorithm

Let the physical substrate U be a stochastic system of interacting units {Uy.Us.....U,}.
Let u beits current state, and u — & an update within state space Q =[], Q, .
Let Ty = p(@ |do(w) = [ [ p( |do(u)) be its interventi ition p

i1

(#*)Impose all possible current states uniformly.

function.

For each candidate system SCU instate s and background units W = U\ S instate w:

Compute the effect TPM  7; = p..(5 | 5) = p(5 | s,w)

18|
Compute the cause TPM T EP:(sIE):Hz:p(a.-li,w)(
s

Xsp(uls, )
Yap(ula)

() =195 3 pels | 9)
sens
‘Compute the probabilty over 3 using Bayes' ule
P(513) - 19|
P.(s)
For each candidate cause state 5

P3| 5)

Compute intrinsic cause information
i(5.5) = (5 Pels | i))
(5,8) = pi log (22222
iic(s,5) =p (5] 5) g( 2el)

Find the maximal cause state

(T, 5) = argmaxiic(s, 3)
sens

For each directional system partition ¢ :

Compute the partitioned transition probability functions 7.*, 7.

2@ =105 Y pi(519)
A

For each candidate effect state 5

Compute ntrinsicefec nformation
P 1 s))

iL.(s.3) = p.(5 | 5) log( )

Find the maximal effect state

SUT..8) = argmaxiic(s, )

Compute g

#e(Tc,5,0) = Psc | 5)

m(515)

Compute th

#e(Te,5,0) = pe(s! | 5)

Compute the d

(15

integrated i

Find the minimum partition (MIP) ¢’ = argmin
6e6(S)

Find the first complex S* = argmax ¢5(7:,
scU

For each candidate purview Z C 5*:

Identify system integrated information s (7:, 7z, 8) 1= ¢s(T¢, Tc, 5,6)

For each candidate mechanism A C S* in state m :

(T Te5,0) = min{p.(T. . 5,6), ¢ (T, 5,6)}

(T, T . 5.0)
max #(T" 75,0
T

Te ). This is the PSC*

For each candidate purview Z.c 5*:

Compt i M,
out external influences Y = §*\ Z

iy
mmlz) =TIy 3 plmi|20)

ey

Comp: 7, margi
out external influences X = S*\ A1

121
w(z|m) =TT 1oxI™ 3 p(ai | m,)

e,

7e(m; 2) = 1017 Y w(m | 2)
=4

Compute the probability over Z using Bayes'
rule

mo(m|2) - [0

e Im =2

For each candidate cause purview state 2.
‘Compute the intrinsic cause information
. nmlz

iio(m, 2) = 7z | m) mE(M)

w(m:2)

Find the maximal cause state

+/(m, 2) = argmaxii.(m, =)
“en;

w2 M) = Q| Y m(z|m)
et

For each candidate effect purview state = :

Compute the intrinsic effect information

m(z |m)
x,(ziﬂl))

ii.(m,2) = . (z |m) Iag(

Find the maximal effect state
2/(m, Z) = argmaxii.(m, z)
ens

e » . » on 6
Compute the parttioned probabilty
i

a2 om | =0) = [[mem @110y

Compute the ntegrated cause information
(=) |

1o
"(rf il z.']) .

Find the minimum partition (MIP)

~ arguin 2 Z.6)
oeeiaz) max p(m, Z,6)

oo, Z,0) = 3(<L | m)

Identify integrated information
?.(m,2) := . (m, Z,0')

- 3 . y jon 6

‘Compute the partitioned probability
p
20 m) = [[ (2 | m®)

Compute the ntegrated ffec nformation
pacAl m])
llog
“( =G ),
Find the minimum partition (MIP)

in _2mZ.0)
= argmin 2L
oeeir.z) max ¢(m, Z,0)

¢o(m,2,0) = 7.(=L | m)

&

Identify integrated information
0., Z)i= p.(m, 2,8)

Find the maximally i

2i(m) = argmax o, (m, z/(m2)
zcs

Identify the

Find th ly effect

z!(m) = argmax @, (m, 2/(m.Z)
zcs

effect

mx o, (m, 2(m.2)

@.(m) i

Compute the candidate distir

Identify the
Pe(m)

= max o, (m, 2/(m.z)
zes

Pa(m) = min(p.(m), p.(m))

z: 20{z(d),%(d)} # 2 Vd

Compute the maximal overlap o°(2) = (1] = # &

The relation face is f(z) = (z,o'(:))

The set of relation facesis f(d) = {f(2)}a

er(d) =

iy
< |rera
The candidate relation i +(d) = (d. £(d), 7.

The candidate distinction is d(m) = (m, 2*= {27, 2}, a)

Compute the set of congruent distinctions D(T;, 7z, 5") ={d : ¢4 >0, 27 C s, 2 C s/}

For each candidate set of distincitons d € D(T:, 7c.5%)

For each set of causes and/or effects z such that:

‘Compute the integrated information of the candidate relation

U o

Compute the set of relations  R(D) = {r(d) : p.(d) > 0}

€d, n Z#0, |z >1
ez

Pd
|zz(d) vz ()]
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