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Statement

The number of decision variables (or dimensionality) required to compute the
inference in two-state credal networks with interval probabilities grows at most
linearly with the number of nodes directly connected to the queried variable.

Strategy and proof General example

We prove this statement by means of the interval gradient on a ﬁ(Gj ‘ C') —
vacuous credal network. A vacuous credal network is a network =

whose probabilities are in the open interval (0, 1). The interval = Bj (x) =7
gradient is obtained from the derivatives of the independent
inputs over the open interval. x;, is the k'"* independent input.

EX.: Xk=1 = J1

gj = P(G; = True)

dP; X
{x}= {xk: mger( 2 <0,k=1, ...,D} (1)
ko o)
0 P; X
(x}' = {xk: mger( 2 >0k=1, ...,D} (2)
ko o)

=3l M ={k:x el 3

R=D — #{k}M (4)
The proof needs specialisation on the network under study, G )5Ga (Gy )Gy -« - (G )(=Gy) - - - (Gy )(=Gy 2N
however coefficients can be stored upfront on recurring [CID[CP [Cg[cg (CiJ(Ci-?i ( )(CRAZ
architectures. In (4) the integer R is the reduced dimension of 1-c; 1-c; 1-c3 1-c4 1-¢; 1-C,4 1-Cyns
the credal network.
Algorithm
Example: Multiply-connected network
PG |C) = Xg1,.axn\g; P(GL - Gy, ©)  P(G;,C)

Queries: J P(C) P(C)
— P(G;, C
P(CIH)  xggm = {C1.4} Xgey=M = {M, S1.2, 012,y 5} = P(Xy) = 1()(](:) )
P(S|C) XgaM = {S1:2,C1.4}  Xgg-m = {m, by}
P(H xm = {hy,h X ,-m = {m, by. _
—( ) (k3" { : 2} {ky~" { 1'2} 1.xk = {gl,gz,...,gj,...,glv, C1,Cy, ""CZN}

P(M=True) kj Eﬂngcastatic cancer ( )

: ap.
n S: Serum calcium increase 2. k{M} = k: ajj(cxk) \ {O} (
; [ k

M| P(S=True|M) @ M| P(B=True|M) (B;: Ecsgar;natumour \ (0,1) y
T S1 i b, H: Headache .
- . / \F b, 3. xx = {91, 92, -+ 9j» ~-» IN» €1, €2, ..., CaN}

@ TB P(H=hTrueIB) 4. Xgam = 19, €1,€2; ..., CoyN } XM = {91,92, -, 9n}
SB P(c=True|SEN / \ F h;
TT Cyq

5.P(x;)) = min P(x P —
= = @ @ P (x) LY (xx)  P(Xy) ) Err{llzél}?gM P(x)
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