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1 Grounding Algorithm

Algorithm 1: Grounding algorithm.
Input: f̂dj (X), for d = 1, . . . , D, and j = 1, . . . , Nd, only for observed values, set of all pairwise

mutual-exclusion constraints ME = {di1, di2}Mi=1, and set of all subsumption constraints
SUB = {di1, di2}Si=1.

1 Create empty sets Gp and Gl
2 foreach observed f̂dj (X) do
3 Add f̂dj (X), edj , and fd(X) to Gp
4 Add f̂dj (X)∧¬edj→fd(X)and¬f̂dj (X)∧¬edj→¬fd(X)to Gl
5 Add f̂dj (X)∧edj→¬fd(X)and¬f̂dj (X)∧edj→fd(X)to Gl
6 Add f̂dj (X)→fd(X) and ¬f̂dj (X)→¬fd(X) to Gl
7 foreach pair (d1, d2) in ME do
8 if d1 = d then
9 Add fd2(X) to Gp

10 Add ME(d1, d2)∧f̂d1j (X)∧fd2(X)→ed1j to Gl
11 else if d2 = d then
12 Add fd1(X) to Gp
13 Add ME(d2, d1)∧f̂d2j (X)∧fd1(X)→ed2j to Gl

14 foreach pair (d1, d2) in SUB do
15 if d1 = d then
16 Add fd2(X) to Gp
17 Add SUB(d1, d2)∧¬f̂d1j (X)∧fd2(X)→ed1j to Gl

Output: Set of ground predicates Gp and set of ground rules Gl.
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2 PSL Consensus ADMM Inference Algorithm

Algorithm 2: PSL consensus ADMM inference algorithm.
Input: Observed ground predicate values X, objective terms `, p, rule weights λ, parameter ρ, and mapping

from variable copies’ indices to consensus variables’ indices G.
1 Randomly initialize all Y (consensus variables) and αj (Lagrange multipliers) for j = 1, . . . , k, and then

randomly initialize the variable copies yj for j = 1, . . . , k, corresponding to each subproblem
2 while not converged do
3 for i = 1, . . . , k do
4 αj ← αj + ρ(yj −YG(j,:))

5 yj ← argminyj

[
λj [max{`j(X,yj)}]pj

6 + ρ
2
‖yj −YG(j,:) +

1
ρ
αj‖22

]
7 for i = 1, . . . , length(Y ) do

8 Yi ←
∑

G(j,d)=i

(
[yj ]d+

1
ρ
[αj ]d

)
∑

G(j,d)=i 1

9 Project Yi on the interval [0, 1]

Output: Inferred ground predicate values Y.
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