Test Collection
Diagnosis and Treatment

lan Soboroff
NIST




Measuring the measure

¥ Test collections are used to compare the
effectiveness of retrieval systems.

¥ A measurement is only as good as the rule
¥ How do we know if a test collection is goo
¥ What can we do about it, if it isnOt?
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Overview

¥ Pooling parameters
¥ Uniques test

¥ Minimum-delta test
¥ Titlestat test

¥ Topic balance
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Pooled test collections

Most currently-used test collections are built by
pooling

¥ Don’t judge all documents for all topics.

¥ Instead, for each topic, collect the top-ranked
N documents from a set of runs, and judge just
those documents.

¥Unjudged documents are assumed to be not
relevant.
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Pooling and completeness

¥ The Cranbeld method assumes complet
judgments.

¥Poo|ing argues that judgments only neec
be reasonably complete and unbiased.

¥ How can we be sure of that?




Pool depth

¥ One key factor in pooling is thdepth n

¥ Pooling to deptm allows exact
computation of P@n for the pooled runs.

¥ To compute MAR needs to be deep
enough to give us a good estimateR®the
number of relevant documents.




Earliest ranks of relevant documents in pool, TREC-8 adhoc
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Earliest ranks of relevant documents in pool, TREC '05 terabyte
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Pool variety

¥ Pooling is a simple form of stratibed
sampling.

¥ The strata are debned by the documer
rankings being pooled.

¥ Pooling assumes tHerobability Ranking
Principle systems are trying to rank
documents by some P(rel).

¥If the pool systems are biased or overly
similar, then the pool is biased as well.




Pool variety

¥ Good pools start with
1. lots of different participating systems
2. using different retrieval methods
3. using different query formulations

4. manual runs




TREC 2002 filtering

Adaptive filtering task
¥ Stream of documents.

¥ Systems must decide at each document
whether to retrieve it or not.

¥ Systems get 2 training documents to start
with.

¥ If the system decides to retrieve a
document, it can see the relevance judgment.

Saturday, February 20, 2010



TREC 2002 filtering

¥ Since systems donOt rank the document
we canOt pool.

¥ Since the systems get relevance judgme
at run time, we canOt pool, but we need
them ahead of time.




Building the test collection

¥ Assessors created initial topic and judged 100
documents.

¥ Those judgments were fed into six different systems.

¥ SMART,YARI, Prise, SVM, NB, transducing SVYM.

¥ Outputs fused and top 100 given to the assessor on
the next day.

¥ Repeat until topic runs out of relevant documents.

¥ In all, more than 21,000 documents judged over a four-
week period.
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1200 -

Number relevant found each day

Day 1 Day 2 Day 3 Day 4 Day 5 Day6 Day 7
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Pooling for filtering

¥Ordinary pooling can’t be used because the
runs don’t output a ranking.

¥ Instead, we drew a uniform random sample
to make the pool.

¥These judgments were added to the initial
judgments for the final evaluation.

¥ More than 42,000 new documents were
judged in this phase.
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Number of relevant
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Pooled or not!

¥Some runs are included in the pool, and
some may not be.

¥Later users of the test collections are not
pooled.

¥Poo|ed collections assume that unjudged
documents are not relevant.

¥If the initial pools are of low-quality, or if
technology improves, this may not be a good
assumption.
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Uniques test

¥For each group that was pooled, remove
from the judgments the unique relevant
documentsfoundonly by that group.

¥ Look at the difference in MAP when the
held-out groupOs runs are measured
without their unique contribution.

¥ Justin Zobel (SIGIR 1998) made this tes
well-known.
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Effect of uniques
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...and in 2002 ...
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.. things got muchbetter

50/0 1

4% ¢ *

3%

2% - 'Y

Reduction in MAP
L 2
¢

voe®®?

o o0®
1% ..0’4

’.,00000”’

0%

Figure 2. Effect of removing relevant documents found uniquely by each of 41 official runs

Saturday, February 20, 2010



Understanding uniques

¥ A reduction in MAP > 5% when uniques are
removed is a red flag that the collection may not be
reusable (Voorhees 98).

¥ Very poor runs should not be considered here, since
percentage differences in small MAP can look big.

¥ A high uniques effect can indicate that systems are
Immature.

¥ If there are also a large number of relevant
documents per topic, can also mean that num_rel is
underestimated.
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Minimum-delta test

¥ Voorhees and Buckley, SIGIR 2002.

¥ Determines the number of topics that yol
need in order to achieve a given Oerror
rateO In your system ranking.

¥Also gives you the minimum difference Ir
MAP that clears that error rate, for a give
number of topics.




Voorhees/Buckley Method

¥ Start with a pooled test collection with N topics and the
runs used to create it.

¥ Select two random, disjoint subsets of topics, up to size
N/2.

¥ Compute MAP of each run on each topic subset.

¥ Compare the rankings from each topic set, and count the
number of swaps.

¥ Extrapolate to the full topic set N.
¥ Swaps / all-pairs-of-runs = swap rate

¥ Bin the the swap counts by difference in score to get the
minimum difference in MAP to get that swap rate.

Saturday, February 20, 2010



Error rate
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Bootstrap method

¥ A similar approach is to use the bootstrap.
¥ book by Efron and Tibshirani (1993).

¥ a method where you sample with replacement to
estimate statistics such as means and confidence
intervals.

¥ Allows us to sample directly up to N topics rather than
extrapolating.

¥ Working from the bootstrap allows us to think of the
method more statistically.

¥ see Tetsuya Sakai (SIGIR 2006).
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Error rate

Bootstrap delta, MAP, TREC 8
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Using minimum-delta

¥ You can bnd that the min-delta MAP at tl
5% error rate Is larger than most
differences among your systems!

¥ This often indicates that the systems are
not highly distinguishable by score.

¥Yet another approach, TukeyOs HSD, can
give similar results.




Titlestat Test

¥ Buckley et al 2009

¥ Prevalence of the average title-query ter
In the pool

¥ Indicator of bias
¥ Experience: Robust, Terabyte colls

¥ Need to talk about pooling bias and why
hard to measure




Titlestat test

¥ Titlestat is the fraction of a set of
documents that contain a Otitle-query
wordO (a word from the title bPeld of the
topics).

¥ A pool with high titlestat in the relevant
documents can indicate that systems are
only retrieving OeasyO relevant documel

| 1 [
titlestaty | — :
| T tr ; min"|C|; df #

(Buckley et al, Inf. Retr. 10:491-508, 2
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Origin of titlestat

¥ n the TREC 2004 Robust/HARD tracks, participants ran a
varticular set of topics on TREC CDs 4&5-CR.

¥ n 2005, systems ran the same topics on the AQUAINT
corpus.

¥ One run was a highly-optimized routing run trained on all
the CD4&5 relevant documents.

¥ That run found hundreds of unique relevant documents
(uniques test difference in MAP: 23%).

¥ titlestat_rel in CD4&5-CR:0.588
¥ titlestat_rel in AQUAINT: 0.719
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What happened?

¥ The AQUAINT collection is twice as large as
CDA4&5.

¥ The AQUAINT collection also has a shallower
pool (depth 55).

¥ The pool was crowded with documents
containing the title-query words.

¥ The troublemaker run found many unique
documents using its radical feedback queries,
which were much broader than typical
automatic queries based on the title field.
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Using titlestat

Titlestat is an indicator of pool bias.

Specifically, that pooled runs may be focusing too much on
one kind of document, at the expense of others.

Efficiency tasks and tasks with large numbers of queries can
also exhibit this bias.

K K KK

Current cures include
¥ requiring non-title-only runs,
¥ encouraging manual runs,

¥ encouraging feedback runs (not from the high-titlestat
grels, obviously!).
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Topic Balance

¥ Titlestat and the minimum-delta test
assume that topics are interchangeable.

¥ We know thatOs not true B variation fron
topics Is much larger than variation from
systems In most experiments.

¥ However, we try to build test collections
that avoid a topic bias.
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Topic bias

® Joo many topics on very similar subjects.
® Translated topics should balance across languages.

® Jopics that seem too easy, or that we guess will
have very many relevant documents.

® No good tests for this at the moment, although
some work has been done.

® PCA and MDS methods, for example.

® Run clustering by topic scores.
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Envoi

¥ Building test collections is still an art
(not quite an engineering discipline).

¥ Test collections need to bpekedkicked
disbelieve@ttackedanalyzed.

¥ OPut it to the testO - TMBG

¥ Hypotheses about quality should be
considered at construction time.

¥ Post-hoc analysis is limited by available




