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» Second step: Parameterize S
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SDD, which induces a local
distribution on the inputs of OR
gates.

» The probability of a complete
instantiation x: Perform a
bottom-up pass. Value of AND
gate is product of its inputs. A BB Acbean
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Value of OR gate is weighted

sum of its inputs. Also,
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Route Distributions
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which correspond to edges in G. Instantiation x includes edge e iff
the edge variable is set to true in x.
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correspond to simple routes in G. Then, 8¢ E ag
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To learn simple-route distributions using PSDD, compile B¢ into an
SDD and parameterize it.

Scalability: Simple routes in graphs with as many as 100 nodes and
140 edges can be compiled. But, to handle larger problems, we can:

» advance the current SDD compilation technology, or
» use hierarchical maps and distributions.
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Hierarchical Route Distributions

» A route distribution can be represented hierarchically if we impose
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» Hierarchical simple route distribution: If Pr(B) represents simple
route distribution for Gg and Pr(A;|b;) represent simple route
distribution for Gp,, then Pr(X) is a simple route distribution for G.

> Pr(x) =0 if x#ye.

» If more than 2 variables of B; are true in some x, then Pr(x) = 0.
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Some Results
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Some Results

Hierarchical simple-route distribution can be represented by a data
structure with size O(2/Bl + S 21411 B;?)
Represent Pr(B) and Pr(A;j|b;) using PSDDs.

Let Pr(X) be decomposable route distribution, Pr(X|yg) be a
hierarchical simple-route distribution, « be a query. Then the error of
the query Pr(alvg) rel. to Pr(a) is

Pr(alye) — Pr(a)
Pr(alve)

B Pr(a\ﬁc)]

- Prine) [1 Pr(alc)

where kg = B¢ A 6.

When simple routes are also simple in Gg? Since

Pr(vg) + Pr(kg) = 1, then if Pr(yg) ~ 1, then we expect the
hierarchical distribution to be accurate.
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Compiling Routes

» To compile a PSDD for hierarchical simple routes in G:

>
>

>

First compile SDD for each N;, taking edges A; and B;

Then compile an SDD representing simple routes of the abstracted
graph Gg.

Parameterize all the SDDs to get m + 1 PSDDs.

Multiply all the component PSDDs to get a single PSDD over the
structured space of hierarchical simple-routes.
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