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OutlineOutline

•• What to measureWhat to measure
–– Retrieval taskRetrieval task

–– User behaviourUser behaviour

•• Requirements for a metricRequirements for a metric

•• A small experimentA small experiment

•• ConclusionsConclusions
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What to measure?What to measure?

•• Retrieval effectivenessRetrieval effectiveness

•• Rank systems according to how well they satisfy a user’s Rank systems according to how well they satisfy a user’s 
query given a query given a 

retrieval taskretrieval task and a and a 
model of model of user user behaviourbehaviour..
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Retrieval task and user Retrieval task and user behaviourbehaviour
IRIR

XML IRXML IR
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Browsing/scrolling/etc?Browsing/scrolling/etc?
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Multiple degrees of relevanceMultiple degrees of relevance
IRIR

XML IRXML IR
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RequirementsRequirements

•• Consider element sizeConsider element size

•• Allow partial score for nearAllow partial score for near--missesmisses

•• Do not reward overlap norDo not reward overlap nor penalise penalise overlapoverlap--free runsfree runs

•• Consider linear and other nonConsider linear and other non--linear presentationlinear presentation

•• Handle multiple dimensions (Handle multiple dimensions (exhexh, spec), spec)

•• Handle multiple relevance degreesHandle multiple relevance degrees

•• Ideal recallIdeal recall--basebase

•• NormalisationNormalisation
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MetricsMetrics

•• i2 (i2 (inexinex__evaleval))

•• i3 (i3 (inexinex__evaleval__ngng))

•• XCG (cumulated gain for XML)XCG (cumulated gain for XML)

•• PRUM (precision recall with user modeling)PRUM (precision recall with user modeling)

•• (T2I) (tolerance to irrelevance)(T2I) (tolerance to irrelevance)

•• (ERR) (expected ratio of relevant)(ERR) (expected ratio of relevant)
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•• Raghavan’s precall Raghavan’s precall [[GövertGövert et al. 2002]:et al. 2002]:

•• Quantisation functionsQuantisation functions

–– StrictStrict

–– GeneralisedGeneralised

i2 metrici2 metric

P(rel | retr)(x) := x ⋅ n
x ⋅ n + eslx⋅n

=
x ⋅ n

x ⋅ n + j + s ⋅ i /(r +1)
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•• E,S in ideal concept space [E,S in ideal concept space [GövertGövert et al. 2005]:et al. 2005]:

•• Quantisation functionsQuantisation functions
–– StrictStrict

–– GeneralisedGeneralised

i3 metrici3 metric

ro =

e(ci ) ⋅
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nXCGnXCG metricmetric

•• Cumulated Gain for XML [Cumulated Gain for XML [KazaiKazai et al. 2004] et al. 2004] 

•• Quantisation functionsQuantisation functions
–– Strict, generalisedStrict, generalised

–– SpecificitySpecificity--oriented generalised (SOG)oriented generalised (SOG)

nXCG[i] =

XG[ j]
j=1

i

∑

XI[ j]
j=1

i

∑

fSOG(e,s) =

1.00 if (es) = 33
0.9 if (es) = 23
0.75 if (es) ∈ {13,32}
0.5 if (es) = 22
...
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PRUM metricPRUM metric

•• Precision recall with user modeling [Precision recall with user modeling [PiwowarskiPiwowarski et al. 2005]et al. 2005]

PRUM(l) = P(Lur | Re tr,L = l,Q = q)
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Metrics and requirementsMetrics and requirements

nonoyesyesnonononoNormalisationNormalisation

nonoyesyesnonononoMultiple degreesMultiple degrees

yesyesyesyesyesyesyesyesMultiple dimensionsMultiple dimensions

nonononononononoOutput: nonOutput: non--linearlinear

yesyesyesyesyesyesyesyesOutput: linearOutput: linear

yesyesyesyesyesyesnonoOverlapOverlap

yesyesyesyesindind..nonoNearNear--missesmisses

yesyesyesyesindind..nonoIdeal recallIdeal recall--basebase

nonoindirectlyindirectlyyesyesnonoElement sizeElement size

PRUMPRUMXCGXCGi3i3i2i2
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ExperimentExperiment

•• Runs (using SOG)Runs (using SOG)
–– Full recallFull recall--base run (base run (frbfrb))

–– Ideal run (Ideal run (irbirb))

–– Reverse ideal run (reverse_Reverse ideal run (reverse_irbirb))

–– Relevant leaf only run (lo)Relevant leaf only run (lo)

0.25

0.25

1.00.5

0.9  0.9   0.9   0.9 0.90.25
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i2 metrici2 metric

p =
1

1+ 0 +1⋅ 0 /(1+1)
=1

r =
1

6.75
= 0.14

irbirb

r1

r2

reverse_reverse_irbirb

r1

…
p =

0.5
0.5 + 0 + 0.5 ⋅ 0.5 /(0.5 +1)

= 0.75

r =
0.5
6.75

= 0.07

p =
1.5

1.5 + 0 + 0.5 ⋅ 0.5 /(0.5 +1)
= 0.9

r =
1+ 0.5
6.75

= 0.22
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i3 metrici3 metric

p =
1⋅ 360

360
=1r =

1⋅ (360 /360)
3.67

= 0.27

r1

r2

reverse_reverse_irbirb

r1

… p =
0.66 ⋅ 266

266
= 0.67

r =
0.66 ⋅ (266 /266)

3.67
= 0.18

p =
1⋅ 360 + 0.66 ⋅ 266

360 + 266
= 0.86

r =
1⋅ (360 /360) + 0.66 ⋅ (266 /266)

3.67
= 0.45

irbirb
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nXCG nXCG metricmetric

nXCG =
1
1

=1

irbirb

r1

r2

reverse_reverse_irbirb

r1

r2

nXCG =
1+ 0.5

1.5
=1

nXCG =
0.5
1

= 0.5

nXCG =
0.5 +1

1.5
=1
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PRUM metricPRUM metric
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ConclusionsConclusions

•• i2 metric i2 metric -- needs to go or address additional requirements needs to go or address additional requirements 
(~PRUM)(~PRUM)

•• i3, XCG, PRUM (T2I) i3, XCG, PRUM (T2I) -- which one to use as official or use which one to use as official or use 
all?all?
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Thank youThank you


