
! Selec%ve'Search:'a'distributed'search'architecture'using'topical'shards'to'reduce'computa%onal'costs.'!

!
!

Experiment'Setup'
"  ClueWeb!09!!
!!!!!!(Category!A,!B)!

"  4!query!sets:!
!!!!!!!TREC!2009=2012!

"  Resource!SelecAon:!
!!!!!!!=!Rank=S,!Taily!
!!!!!!!!!=!RBR:!ranking=based!
!!!!!!!!!!!!resource!selecAon.!!
!!!!!!!!!!!!An!oracle!algorithm.!

"  10!Trials!
!
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Variability'of'Query'Sets''

Query'
Set'

Variance'Coefficient'

P@10' Map@500'

2009! 7.30%! 10.65%!

2010! 4.90%! 3.66%!

2011! 5.06%! 7.62%!

2012! 6.14%! 8.23%!

"  SelecAve!search!is!
more!stable!at!the!
TOP!of!the!ranking!!

Query'
Set'
'

Mean'of'MAP@500' Variance'Coefficient'

RankJS' Taily' RankJS' Taily'

2009! 0.062! 0.065! 10.65%! 10.98%!

2010! 0.090! 0.087! 3.66%! 6.89%!

2011! 0.101! 0.084! 7.62%! 15.67%!

2012! 0.097! 0.085! 8.23%! 5.36%!

"  Rank=S!has!1!more!
random!component!
than!Taily.!!

"  But!Taily!only!had!
lower!variance!than!
Rank=S!on!1!of!the!4!
query!sets.!

Variability'of'Queries'

SampleJBased'vs.'VocabularyJBased'
'

!
!

Most'queries'are'stable.'
"  #!of!high!variance!queries:!
!!!!Rank=S!!!!14!out!of!200!!!
!!!!Taily!!!!!!!!17!out!of!200!
!
!!!!!
!

Effects'of'Dissimilar'Shards'
"  High!precision!in!RBR.!
"  Relevant!documents!and!the!

most!likely!false=posiAve!
documents!were!in!different!
shards.!

"  Filtered!out!false=posiAves.!

"  Low!precision!in!Rank=S!and!
Taily.!

"  Dissimilar!shards!made!it!
difficult!to!idenAfy!relevant!
shards.!

!!!!!
!!!!!
!

SIGIR!2015,!SanAago!de!Chile!

!
"  STEP'2:'Resource'

Selec%on'
"  Sample=based!
"  Vocabulary=based!

Variance!Coefficient!of!P@10!
and!MAP@500!of!Rank=S!!CW09!!
Category=A!systems!!

Mean!and!Variance!Coefficient!of!MAP@500!of!Rank=S!!
CW09=A!systems!!and!Taily!CW09=A!systems.!!
!

Variance!Coefficient:!

"  Variance!Coefficient!
(VC)!

Query!Average!Precision!of!RBR!instances.!Each!data!point!is!a!box!and!whisker!plot!with!the!edges!of!the!boxes!represenAng!the!
upper!and!lower!quanAles,!the!mid!line!the!median,!and!the!whiskers!the!1.5!interquarAle!range.!+!are!outliers!!
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Variance'mainly'comes'from'
par%%oning.'
"  High=variance!queries!in!

Rank=S!and!Taily!also!had!
high!variance!in!RBR.!

"  RBR!does!not!have!resource=
selecAon!errors.!Therefore,!
the!major!source!of!variance!
comes!from!parAAoning.!!

!!!!!
!

1.'Sample'
(★)'

2.'Clustering'
K=means!with!
random!seeds!

(★)''

3.'Project'
Project!

remaining!
documents!!

"  Rank=S:!3!random!decisions!
"  2!in!parAAoning:!sampling!+!clustering!
"  1!in!resource!selecAon:!sampling!

"  Taily:!2!random!decisions!
"  2!in!parAAoning:!same!as!Rank=S!
"  NO!randomness!in!resource!selecAon!
!
!

!
!

Which'is'more'stable,'RankJS'or'Taily?'
!
!

!
!
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"  2.'Resource'Selec%on'
"  Box=plots!of!Rank=S!were!

wider!than!!RBR,!and!had!
more!outliers.!

"  Resource!selecAon!
algorithms!introduced!
addiAonal!errors!due!to!
incomplete!models.!

!

4.'Build'Resource'Selec%on'
"  Rank=S:!sample!documents!

from!shards!(★)''
"  Taily:!use!shard!vocabulary!

staAsAcs!
!
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"  1.'Par%%oning'
"  The!only!error!of!

RBR!comes!from!
parAAoning.!

"  RBR!box=plots!show!
that!some!
parAAoning!results!
were!beher!than!the!
others.!

Size!of!box=plots!show!the!variance!in!!
search!results!(MAP@500).!

!

Two'Sources'of'Errors'
'

!
!

Corpus! Topical!Shards!PARTITIONING'
BUILD'
RESOURCE'
SELECTION'

Resource!
SelecAon!
Database!

What'is''‘poor’'par%%oning?'
" #!Is!‘poor’!parAAoning!due!

to!relevant!documents!being!
grouped!into!more!shards?!!

"  NO.!All!trials!grouped!over!60%!
of!relevant!documents!into!3!or!
fewer!shards.!

!
" $!A!‘poor’!parAAoning!

groups!relevant!documents!
with!topically!dissimilar!
documents.!!

"  Shards!are!unrepresentaAve!of!
relevant!documents,!making!
resource!selecAon!harder.!

!

!
This!work!

invesAgated!how!
RANDOM!

DECISIONS!(★)!
affect!variance!in!
search!results.!!

DB'


