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Appendix A Probabilistic Reasoning

Listing 4: Table algorithm PELP(depth,c
t

,P
t

,PA

t

,W,Q,ht
1

, . . . ,t`i) for nice TDs of the nested primal

graph representation.

In: Nesting depth� 0, bag c

t

, epistemic bag program P
t

, nested bag program PA

t

, world view

interpretation W , WVI (query) Q, and sequence ht
1

, . . . ,t`i of child tables of t. Out: Table t

t

.
1 if type(t) = leaf then t

t

 {h /0,1,1i}
2 else if type(t) = intr and a

e2c

t

is introduced then
3 t

t

 {hJ,c0,q0i | hI,c,qi 2 t

1

,J 2 {I, I[{a}, I[{¬a}},J |=p P
t

,

4 P= (PA

t

)J ,c0 = c ·NestELP(depth+1,P,(W [ J)|a-ats(P)),c
0 > 0}

5 P

0 = (PA

t

tQ)J ,q0 = q ·NestELP(depth+1,P0,(W [ J)|a-ats(P0)),q
0 > 0}

6 else if type(t) = rem and a

e 62 c

t

is removed then
7 t

t

 {hI0,ÂhJ,c0,q0i2t

1

:I

0✓J

c

0,ÂhJ,c0,q0i2t

1

:I

0✓J

q

0i | hI,c,qi 2 t

1

, I0 = I \{a,¬a}}
8 else if type(t) = join then
9 t

t

 {hI,c
1

· c
2

,q
1

·q
2

i | hI,c
1

,q
1

i 2 t

1

,hI,c
2

,q
2

i 2 t

2

}

Listing 5: Algorithm NestELPPELP(depth,P,W,Q) for probabilistic world view acceptance via nested

DP.

In: Nesting depth� 0, epistemic logic program P, WVI W over a set X ✓ a-ats(P) of atoms, and WVI

(query) Q.

Out: The probability prob(PtW,Q) of Q being compatible with a world view.

1 A e-ats(P)
2 if A = /0 /* No Epistemic Decisions left; Verify Decisions */ then
3 if {a 2 X | a /2W,¬a /2W}= /0 then return |AS(P)|= 1 and |AS(P[{ W})|= 0 /* ASP */

4 else return WV S(PtW ) 6= /0 /* Verify via Standard ELP Solver */

5 T = (T,c) Decompose(GP) /* Decompose via Heuristics */

6 if width(T )� threshold

hybrid

or depth� threshold

depth

/* Standard ELP Solver */ then
7 return prob(PtW,Q)

8 if width(T )� threshold

abstr

/* Abstract & Decompose via Heuristics */ then
9 A  Choose-Abstraction(A,P)

10 T = (T,c) Decompose(GA

P)

11 for iterate t in post-order(T ) /* Dynamic Programming */ do
12 Child-Tabs ht

t

1

, . . . ,t
t`i where children(t) = ht

1

, . . . , t`i
13 t

t

 PELP(depth,c(t),P
t

,PA

t

,W,Q,Child-Tabs)

14 return ÂhI,c,qi2t

root(T ),c>0

q

c

/* Return Total Probability */
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