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@ Intuition of PRP: rank documents in decreasing probability of
relevance to information need.

@ Assumption underlying PRP: probabilities of document’s
relevance is independent to other documents

@ PRP fails to capture interdependent document relevance
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nl e

G. Zuccon et al. Experimenting with QPRP



[¢]a University Motivations

of Glasgow

goal: model interdependent document relevance in ranking
process

intuition: quantum probability theory accounts for interference
between events

program: use interference in document ranking to model
interdependencies

path: analogy between particle in double slit experiment
(exhibiting quantum interference) and user examining document
ranking
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How much is pag(x)?
@ pa(x): Pr. hitting when B is close (i.e. passing through A).
@ pp(x): Pr. hitting when A is close (i.e. passing through B).

|
(ke g pas(a)
|

@ Kolmogorovian law of total probability: pag(x) = pa(x) + ps(x)
@ Quantum law of total probability:
Pas(X) = pa(x) + pa(x) + las(x)
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from quantum law of total probability & analogy with double slit
experiment we derive the QPRP:

@ interference has to be accounted for

@ choice of document to rank next, amongst all candidates, not only
depends upon pg(x) but also on interference, /ag(x)

@ rank following pg + Y a,c4laB

The QPRP
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@ QPRP has been tested in TREC 6, 7, 8 interactive track
(novelty&diversity), for the topics with associated subtopics
relevance judgements.

@ QPRP has been employed to re-rank an initial result list provided
by Okapi BM25.

@ baseline: BM25; we also compared to state of the art IDR
method, the Portfolio Theory approach (Wang, ECIR/SIGIR
2009).

@ results evaluated in terms of S-r, S-p and S-MRR.
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B F£subtopic—covered
r(@rank) = #total— subtopics

Optimal—minRank—per—recall
S— (@reca//) minRank— for—recall

S—MRR = !

rank—complete—coverage
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QPRP:
@ pgtYacalas

® /ag =~ —\/PA\/PBPAB

@ pag: Pearson’s correlation of term vectors (using BM25 weights)
of docs Aand B

Portfolio:
o pg— bwc?® —2bY ! wic?p; g
@ b (risk) and 62 (variance) constants

o 1
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Measure PRP Portfolio QPRP
spo01 | O | Ko | cesm
svaoz | U | oo | o
swaes | T | 0E0 T v
sveos | T2 | oz o
swaos | U | o T 0
svaor | O | o ] o
seeos | " | Sovin | wosen
swaos | DO | S0 T o
spo10 | °M |l | wiasms

Table: S-precision
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Measure PRP Portfolio QPRP
sios | P Soemn | sz
swow | | ows T o
Sl I 2
swom | 0570 | g | omm
swaso | OO0 (_01_29830/90) (+0fgsgg/o)
swom | 055 | e | omis
swom | 0% | o | oo
swom | 07 | 55 | o
S@100 0.6829 0.6?29 0.61329

Table: S-recall
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Models S-MRR
PRP 0.0071
Portfolio (+g-00.11‘;f/o)
QPRP (2&30.16?36)

Table: S-MRR
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@ QPRP & Portfolio are better than PRP (at least at early p/r
values) = tanking into account IDR improves S-r, S-p, S-MRR

@ QPRP performs better than Portfolio = QPRP more effective
model than Portfolio for IDR affected tasks
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@ QPRP models IDR using interference

@ modeling IDR improves rank quality in novelty&diversity
oriented tasks

@ QPRP exploits IDR better than other state of the art models

more effective way to approximate interference?
true complex probability amplitude distribution?
robustness of QPRP under wrong (first) choice?

application QPRP & interference for adhoc/ structure/
aggregated/ presentation?

Conclusion
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