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Eroblem setup

e Set of underlying systems
® On the same query

e User feedback
e Goal

® Find relevant documents
® Produce metasearch lists
® Do partial system evaluation (distinction)

e \We are looking for an adaptive approach




e Hedge algorithm
® The new model

® | oss function

® Pooling

® System evaluation
® Metasearch

® Experiments

this talk
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online allocation - hedge algorithm

B3 ELO,I_I /N strategies (systems)

LOSS FUNCTION HEdge initial weights w'&[0.1]"; 2 w! =1

LOQORP for episode t=1.2.....T
DOCUMENT SYSTEM e Choose allocation pl = =

JUDGE ® Receive loss vector 7 E[O,l]v

e Suffer loss - >’

FEEDBACK
MODIFY WEIGHTS e Update weights Wl = w3 If

® Hedge loss

T
Lyrper = Et=1pt '
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Eooling - howto

[ N
-select d, = arg max Zwﬁ_l * LOSS(d,s |d = NR)
s=1

d not labeled L

\ J
h4

pooling value(d)

LOSS(d.s|d = NR) = (1+L++l] R lnZ
ro r+l Z r

e Naturally “"want” top ranks

e |[f NON RELEVANT, then a NR in top ranks of the
system lists

e |f RELEVANT, bingo.
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LOSS(d-s) =(abolid) (l+ 1 +...+i]~1abez(d)*1n£
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r =rank of doc din system s
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\ III

‘tota Erecizion

® Average the precision at ALL ranks
® Normalize so ideal system gets TP=1

® math is more simple

e we still work on it though
e Bad with “long tails”




pooling - comparison with Cormack
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[partial ] system evaluation — howto

® Before the next episode
® Assume all docs not judged (so many ?) to be NR
e Compute AvegPrecision for every system

® For comparison with depth-pooling we use
average number of pools (over queries)

® Two situations
® One (or few) very good systems — use small 3
® No singles




metasearch — howto

e Before the next episode
e Compute “pooling value”
for each doc

> w, % LOSS(d,s|d = NR)
51

* Instead of “select e 1op Joc Tor pooling
do “select the top 1000 doc” for metasearch

e |[n fact almost 1000 — docs already pooled are
automatically in top of metasearch list

® Fair both ways
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e TREC

® ~100 systems
® 50 queries each competition

® Use TREC qrels as user feedback

® incomplete feedback

e Goal
® Find relevant documents
® Produce metasearch lists
® Do partial system evaluation (distinction)
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experiments - relevant docs found

Relevant Docs Hedge vs Depth-n TRECS8
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metasearch - no feedback (yet)

TREC | MNZ COND Hedge-0 %MNZ %COND
30423 0403 0418  -0.012  +0.037
510294 0307 0309  +0.051  +0.006
6 0341 0315 0345  +0.012  +0.095
710320 0308 0323 +0.009  +0.049
8 10350 0.343 0352  +.0014  +0.026

19
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metasearch - no feedback (yet)

no relevant
judgements
TREC | MNZ COND ( Hedge-0) %MNZ %COND

3 10423 0.403 0.418 -0.012 +0.037
510294 0.307 0.309 +0.051 +0.006
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conclusion

e A powerful machine learning approach
® Hedge = AdaBoost core

e \Works [usually] better than anything else we've
seen

® True, it uses feedback
e But without feedback there are provable limitations

® |t is missing a rigorous analysis
® \We are not very far away with that
® Need a model assumption
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