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We proposed in WSDM’22

An end-to-end supervised QPP model.
Early interactions between query-document pairs.
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QPP with Neural Models

Representation-based models rely on late interaction involving
shared parameters (left).
Interaction-based models make use of early interactions
transforming paired instances into a single input (right).
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What did we propose? - Deep-QPP

Combines the benefits of both
early and late interactions.
Includes interaction of the
terms in the top-retrieved
documents of a query with
the constituent terms of the
query.
Incorporates the characteristic
pattern of these interactions
to estimate the comparison
function y(Qa, Qb) between a
pair of queries.
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Deep-QPP - A Pairwise Interaction-based QPP Model
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Deep-QPP
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Deep-QPP

Suchana Datta, Debasis Ganguly, Derek Greene, and Mandar Mitra. 2022. Deep-QPP: A
Pairwise Interaction-based Deep Learning Model for Supervised Query Performance
Prediction. In Proceedings of the Fifteenth ACM International Conference on Web Search
and Data Mining (WSDM ’22). Association for Computing Machinery, New York, NY,
USA, 201–209. https://doi.org/10.1145/3488560.3498491
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Suchana Datta, Debasis Ganguly, Derek Greene, and Mandar Mitra. 2022. Deep-QPP: A
Pairwise Interaction-based Deep Learning Model for Supervised Query Performance
Prediction. In Proceedings of the Fifteenth ACM International Conference on Web Search
and Data Mining (WSDM ’22). Association for Computing Machinery, New York, NY,
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Combining LETOR features with Deep-QPP

. .
 .

. . .

. . .

. .
 .

. . .

. . .

. .
 .

. .
 .

Qa⨁R(Qa)

Qb⨁R(Qb)

Rearrange in sets 
of 2D matrices

π: R3→R2

Θ(Qa⨁R(Qa))

Θ(Qb⨁R(Qb))

Conv-
2D

(5*5)

Conv-
2D

(3*3)
Max-

pooling

Max-
pooling

Flatten

Θ

Conv-
2D

(5*5)

Conv-
2D

(3*3)
Max-

pooling

Max-
pooling

Flatten

Θ

FC

FC

Linear 
(shared)

Pairwise train
Pointwise test 

y^(Qa; Θ) ε ℝ

Word 
Embedding 
Interaction 

LETOR

Word 
Embedding 
Interaction 

LETOR
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LETOR features
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LETOR features
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Experiments and Evaluation
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Concluding Remarks

We suggest the combination of two approaches that have been
developed in two different IR groups.

We presented the model as well as the way it could be evaluated.

Our preliminary results show that the combination could be effective.

We would like to complete the evaluation and analyse the results
deeper.
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Thank you for your attention!!
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LETOR features (know more)
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