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Marginal distribution query: P(Ai
π|E0:t) w.r.t. the model:

• Prediction: π > t (is the topic hot in π − t days?)

• Filtering: π = t (is the topic hot today?)

• Hindsight: π < t (was the topic hot t − π days ago?)

QA: Eliminate all non-query variables
while avoiding grounding and unrolling G as well as building PG
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Braun and Möller (2016), Murphy (2002), Gehrke et al. (2018)

Hott−1

g0
t−1

Pubt−1(X , J)

Attt−1(X )

g1
t−1

DoRt−1(X )

Hott
g0
t

Pubt(X , J)

Attt(X )

g1
t

DoRt(X )
gH

QA based on submodels and time slices
ensured to be independent

Hot2,
Att2(X ),
Hot3
{gH}

in-clusterC1
3

Hot3,
Att3(X),
Pub3(X , J)

out-cluster

{g 0
3 }

C2
3

Hot3,
Att3(X ),
DoR3(X )

{g 1
3 }

C3
3

α3

Hot3,
Att3(X),
Hot4
{gH}

in-cluster C1
4

Hot4,
Att4(X ),

Pub4(X , J)

out-cluster

{g 0
4 }

C2
4

Hot4,
Att4(X ),
DoR4(X )

{g 1
4 }

C3
4

{Hot3}

{Hot3,Att3(X )}

{Hot4}

{Hot4,Att4(X )}

Marcel Gehrke 6 / 12



Representation Reasoning Contributions References

Lifting + Temporal Conditional Independences and Beyond

Hott−1

g0
t−1

Pubt−1(X , J)

Attt−1(X )

g1
t−1

DoRt−1(X )

Hott
g0
t

Pubt(X , J)

Attt(X )

g1
t

DoRt(X )
gH

QA based on submodels
and time slices

ensured to be independent

Hot2,
Att2(X ),
Hot3
{gH}

in-clusterC1
3

Hot3,
Att3(X),
Pub3(X , J)

out-cluster

{g 0
3 }

C2
3

C3
3

α3

Hot3,
Att3(X),
Hot4
{gH}

in-cluster C1
4

Hot4,
Att4(X ),

Pub4(X , J)

out-cluster

{g 0
4 }

C2
4

Hot4,
Att4(X ),
DoR4(X )

{g 1
4 }

C3
4

{Hot3} {Hot4} {Hot4,Att4(X )}

Lifted Dynamic Junction Tree
Algorithm (LDJT)

Gehrke et al. (2018)

Answer multiple temporal queries
efficiently
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Decision making

Taming temporal reasoning
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exhibit an event (combinatorial
problem)

Causality

Preserving Privacy

Text Understanding
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causality with Malte

Preserving Privacy

Text Understanding
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using PGMs with Magnus.
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Tree Algorithm. In Proceedings of the 23rd International Conference on
Conceptual Structures, pages 55–69. Springer, 2018.

Marcel Gehrke 9 / 12



Representation Reasoning Contributions References

References II

Marcel Gehrke, Tanya Braun, and Ralf Möller. Lifted Temporal Maximum
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