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why query hardness

® Users can reformulate their query.

® Systems could employ alternate search strategies

® Distributed retrieval systems could more
accurately combine their input results




query hardness

® specific to collection searched

— clarity score = KL distance between query and collection

— ranking robustness = stability with respect to
collection perturEbatiohs

® specific to an IR system

— stability with respect to query perturbations
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AP induced rank importance
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Jensen-Shannon divergence

JS(pl,...,pm — ZKLPJHP)

® generalized, symmetrized version of KL

— @ iff all distributions are identical

® avg. distance to avg. distribution

® vastly used

® well studied




how to test

® compare |S divergence
— computed for 2,5,10,20 systems

® with defined query hardness as AVERAGE

(Or MEDIAN or MEDIAN-system) measured
performance off all systems for that query




define Q
hardness

ow to test

What makes
a query
difficult ?

Predicting
query
performanc
e

Ranking
robustness

Learning to | Overview
estimate | of TREC
query 2004
difficulty Robust

track

Query
difficulty,
robustness

JS divergence
among
systems

predict Q
hardness

evaluate
predictio
n

tested

Ree)|[YeldtelsY Terabyte04-0

Q median multinom - URU AP Q avg AP
AP language Q_Irltilé:?oc' J JURU se’I:\F(;ys Query AP | Q megcl AP
JURUAP | model AP PC@I0 Q medsys AP
distance bC;\:/L'LaePn
:gég’cR:il) Zlélg:cey rank robust.| top N Sreelgi(;‘t):))n InfoDFR |JS divergence
-d(RéI Q) resultson | P
’ sub-queries
P
p Spearman correlation p
Spearman Spearman R? ' with AP T
regress.
TREC |-5 TREC 5-8
TREC4-8
Robust 04 TREC 8 Robust 04
5 Senes Terabyte04- | WTIO0G AT SRR ASE, Terabyte
05 04-05




calibration: how difficult
is this problem ?
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clarity score




Robust04_10sys

Robust04_10sys

p=—0.682
1=-0.508

p=—0.687
t=—0.523

04 05
Query avgAP

04 05
Query medAP




TREC8_10 sys

TRECS_10sys

0.2 0.3 0.4
Query avgAP

0p=-0.663
1=-0.538

0.3 0.4 0.5
Query medAP

0.4 0.6
med-sys AP




results

Prediction method || TREC5|TREC6|TREC7|TREC8|Robust04|TB04|TB05
7] clarity 0.366 0.507/0.305| 0.206
7] robust+-clarity 0.469 0.613[0.374|0.362
JS (2 systems) 0.425| 0.294| 0.553| 0.595 0.542/0.435|0.338
JS (5 systems) 0.537| 0.459| 0.609| 0.676 0.645(0.490| 0.467
JS (10 systems) 0.556| 0.469| 0.639| 0.707 0.659(0.566|0.524
JS (20 systems) 0.562| 0.479| 0.679| 0.724 0.665|0.585| 0.545
JS (all systems) 0.567| 0.497| 0.657| 0.702 0.677(0.603|0.541

correlation coefficient (p)




results

Prediction Method ||[TRECS|TREC6|/TRECT7|TRECS8|Robust04|TB04|TB05
7] clarity 0.311 0.412]0.134[0.171
7] robust+-clarity 0.345 0.460{ 0.226| 0.252
[1] hist. boost. class. 439

JS (2 systems) 0.260f 0.276| 0.384] 0.452 0.387]0.298]0.241
JS (5 systems) 0.350f 0.370f 0.427| 0.525 0.472]0.349|0.318
JS (10 systems) 0.355| 0.334| 0.476| 0.552 0.490{ 0.408| 0.359
JS (20 systems) 0.339| 0.365| 0.516f 0.577 0.498| 0.403| 0.380
JS (all systems) 0.363| 0.355| 0.509| 0.561 0.512]0.427|0.381

Kendall’s T




Kendall t: JS vs Query medAP
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query hardness estimation

perturb query

perturb collection




all three correlated
with Q hardness

perturb IR system

perturb collection




query hardness estimati

perturb query

perturb IR system

perturb collection




thank you

® questions !




