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Performance Testing Plan, including measures,
methodology, timetables (Report)

1 Executive summary

As pat of the MUCHMORE project, new components for cross-language information
access on medical data will be developed. This deliverable outlines the methodology and
the tools that will be used to evauate the effectiveness of the prototypes that are being
built. Both large, so-cdled "TREC-gyle' tests for near-find or find prototypes and
ampler tests for intermediate prototypes will be employed.

The larger evduations towards the end of the lifetime of the project will be usng both
data coming from the public OHSUMED test collection as well as data collected by the
MUCHMORE paticipants. The smaler, intermediary tests that are consdered will be
usng additiond daa avaldble to the MUCHMORE partners, primarily provided by
Zlnfo.

It is planned to use wdl-established and proven measures for effectiveness, such as
precison and recdl, as wel as known-item searches and overlgp measures. The meaning
of these tools for evauation 5 well understood today, thanks to extensive research carried
out in the past. Use of these popular measures dlows us to maintain comparability with
gmilar evaluations
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2 Introduction

This deliverable discusses the planned procedure for the evauation of the MUCHMORE
cross-language components.

The MUCHMORE consortium intends to cover the following steps with regard to
evauation.

1. TREC-gyle tests on daa from the medical domain. Because such tests require a
subgtantid  effort, they will be limited to the find or near-find prototype of the
software.

2. Teds of the intermediary prototypes. For this, overlgp measures and known-item
searches are considered.

These methodol ogies are described below.
This document covers the following questions:

1. Methodologies of the evauations conducted during the life span of the MUCHMORE
project

2. Definition of the evauation measures to be used

3. Timetablefor test setup and evauation experiments

3 Background

One of the goals of the MUCHMORE project is to develop a prototype for cross-lingud
informetion access, dlowing professonds in the medicd fidd to access information in
languages different than their preferred query formulation language.

Since cross-language information retrievd has retrieved condderable interest in recent
years, firgt test beds and forums for the evauation of cross-lingud retrieva sysems have
been deveoped. Specificdly, the wel-known TREC [http://trec.nist.gov] initictive
dated incuding crosslanguage retrievd evdudion beginning with TREC-6 in 1997.
Around the same time, the French Amaryllis [http:/Mmww.inist.fr/accueil/profran.htm]
fooum oconducted a limited evauation in this fidd. In 1999, the NTCIR
[http://research.nii.ac.jp/ntcir/index-en.html] initigtive in Jgpan was founded, introducing
a forum for Adan languages. And 2000 saw the dart of a new series of evauation
campaigns caled CLEF [http://www.clef-campaign.org], which is a spin-off of the earlier
cross-language evauations in TREC that has been moved under new coordinaion to
Europe.
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4 Evaluation methodology

The MUCHMORE project intends to conduct some tests using the methodology that is
usudly applied a the above mentioned evduation forums. Unfortunately, it does not
seem possible to directly use the test collections coming out of these forums, however,
snce there is a sgnificant discrepancy in the domain of the test data (these forums al use
some form of newspaper or academic reportspapers, whereas MUCHMORE is
concerned with medica data).

The god is theefore to follow the wdl-established methodology, but using suiteble
documents from the medicd domain. All these forums offer "automatic tests', modded
by providing participants with test data and a set of corresponding "expressons of
information need”. It is then the task of the participants to use the topics to construct
queries appropriate for their systems and run these againg the test data. The results of this
process are then submitted to the coordinator of the evaluation campaign for anaysis.

The test data and the test queries collectively make up the "test collection”. In summary,
automatic evauation works by executing the following steps:

1. A auitabletest collection is acquired.

2. Thetest queries are run using the system to be evauated.
3. Theresultsare andyzed, usudly in terms of recal and precison.

5 Evaluation measures

The two measures mogt commonly computed for evauation are "precison” and "recdl”,
defined as follows:

number _of _relevant _documents_retrieved
total _number _of relevant _documents

Pr ecison =

This is the ratio of the rdevant ("good") documents returned by the sysslem compared to
the overdl number of retrieved documents. In a database scenario, where the search is
conducted on dructured data with controlled content fields, precison is usudly 100%,
i.e. items are retrieved only if they perfectly match the search criteria In full text search,
precison usudly is subgantidly bdow the theoreticdly optimd levd, due to the
ambiguities of naturd language and interpretation problems of the searcher's intent.

number _of _relevant _documents_retrieved
total _number _of _relevant _documents_in _collection

Recal =

This is the ratio of the relevant documents returned by the system compared to the actud
number of relevant documents tha is in the entire collection. In a database scenario,
recall is usudly 100%, for the same reasons as stated above in the case of precision. A
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full text search could achieve 100% recal by returning the entire collection as a search
result — but this is cdearly a theoretical solution since the user would be overwhemed by
an excessve amount of irrdevant informetion, i.e the precison would be very low.
Consequently, as in the case of precison, a full text retrievd sysem usudly achieves a
recall that is subgtantidly lower than 100%.

These two measures modd the following assumptions:

1. the user wantsto see as few non-relevant documents as possble
2. theuser wantsto retrieve as many relevant documents as possible.

Assumption #1 generdly holds in any concelvable scenario. Assumption #2 may not be
as important in some scenarios where the user is looking for specific answers to questions
that can be deived from reaively few reevant documents, with more documents not
giving additiond information (eg. "how tdl is the Eiffd tower?'). On the other hand, for
some agpplications, such as patent research, good recdl is essentia. For an in-depth
definition of these measures, consder e.g. [Schauble, 1997].

There is usudly a trade-off between precison and recal. If a system is tuned towards
higher recdl, it is likdy that dong with the additiona relevant documents, more nor:
relevant documents are aso retrieved. If, on the other hand, the system is optimized for
high precison, it usudly filters documents very drictlly so that some reevant information
ismissed.

This means tha the two measures ae usudly investigated for a variety of combination
levels. The most common procedure is to determine the precison a various levels of
recadl, i.e. to use a function that assigns each recdl vadue a precison vadue. This function
isthen visudized in a precison/recdl graph.

FIRS2T >00ral N TN

LLE

T e ne e a4

Figure 1: A sample precision/recall graph. Initial precision, at low recall levels, ishigh, duetothe
ordering of theretrieved itemsin order of their estimated relevance. Oncethe user inspects more
documents, the precision continuously dropsastherecall increases.
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A popular measure to sum up the overdl peformance is the use of n-point average
precison. For this, the average precision at various levels of recdl is caculated:

AvgPrec :%é prec(recall;)

i=1l
Popular choicesfor nare 3 and 11.

This provides a "one-figure' performance measure for a variety of different applications,
from high precisor/low recdl to high recdl/low precison. Care must be taken however
when interpreting average precison and other smilar messures, since a range of different
characteristics can get obscured in the averaging process. Average precison can therefore
not replace amore detailed analysis as outlined above.

A key measure for cross-language retrievd is the rdative performance of the system in
cross-language mode with respect to monolingua mode.

_ AvgPr ec(Cross- Language)
AvgPr ec(Monolingual )

Ratio

In order to compute either of these measures, assessments of the relevance of the
retrieved documents (for precison) or of dl documents (for recal) are needed.
Determining the relevance of these documents is usudly a manua, codly process.
Especidly the need to know the overdl number of rdevant documents in the collection
meakes such evauations impracticad in isolated settings.

6 Test Collections
6.1 TREC/CLEF test collections

As mentioned, the most widdy used test collections in recent years ae made available
through the US Nationa Inditute of Standards and Technology (NIST). NIST organizes
TREC, the Text REtrievd Conference, a yearly conference bringing together mgor
research groups and companies interested in information retrieval. These participants use
the TREC test collections to submit sample results to NIST, which are then evduated at
NIST by relevance assessors. The conference itsaf provides a forum for comparisons of
results and reports about the methods employed by different participants. An overview of
TREC can be found in [Haman, 1995]. TREC introduced a cross-language track
beginning with TREC-6 [Braschler et a., 2000].

The considerable success of this cross-language track prompted the spin-off of this
activity into an independent forum caled CLEF (Cross-Language Evauation Forum).
CLEF isfunded by the fifth framework programme of the European Commission.
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The advantage of these evdudion forums is in udng the synergy of having multiple
participants. This judifies the effort necessary to produce the relevance assessments.
Furthermore, provided sufficient participation, it is possble to cdculate approximate
figures for recdl by usng a "pooling technique'. The idea is that the number of relevant
documents that go undetected (i.e. that are not refrieved by any of the participants) is
likdy to be smdl for a sufficient number of different result sets. Therefore, the totd
number of relevant documents retrieved by the participants is a useful gpproximation of
the totd number of relevant documents in the collection. This assumption has been
validated in severa research studies, notableis e.g. [V oorhees, 1998].

The man problem when applying the test collections produced by these evauation
forums is the style of the documents that are contained in the test data These are usudly
mostly newspaper or newswire articles. With MUCHMORE concentrating on retrieva of
medicd information, we cannot test our sysem exclusvey with documents from a
different domain.

6.2 OHSUMED collection

An dternative to usng the cross-language test collections from TREC or CLEF is the use
of the OHSUMED collection. This collection has been created origindly as pat of a
sudy by William Hersh a the Oregon Hedth Sciences Universty around 1994 [Hersh,
1994]. It uses documents derived from a commercid CD-ROM-based search system
which alows access to MEDLINE journd references. This means that the document base
is very close to what we intend to use in MUCHMORE. The test queries were developed
by physicians and librarians that were used to conduct searches on this kind of data A
firg analyss by ZInfo showed that they are an gppropriate representation of the kind of
search requests that we can expect MUCHMORE usersto issue.

In total, OHSUMED contains 348,566 documents, a total of around 400 MB of data
There are two sets of queries, the "OHSU" st and the "MeSH" set. The OHSU st
contains a total of 106 queries, while the MeSH set contains 14321 queries (categories)
(for usein TREC — see below — a set of 5023 (4904+119) queries was used).

OHSUMED has been used in various experiments, notably dso in the filtering track of
the latest TREC conference, TREC-9. This neans the collection is well accepted in terms
of its quaity with respect to queries and relevance assessments. Therefore, we intend to
use this collection for testing of the near-find and find prototypes of the systems that are
to be implemented in MUCHMORE.

The only drawback in usng OHSUMED is the monolingual nature of this test collection.
Both queries and documents are in English. We can easly tet German->English cross
language access by manudly trandating the queries into German, but the other direction,
English >German, cannot be evauated using this collection.
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We intend to additiondly conduct a limited TREC-dyle English>German evauation.
CMU s preparing to produce relevance assessments for such a collection, and we hope
that we can also shift manpower in a way that would dlow Zinfo to join in this task. Such
an experiment would be caried out on the pardld medicd abdracts tha we ae
collecting (see below). This additiond, smaller, collection gives us the advantage of
having a red pardld test s, and therefore being able to investigate the relation between
English >German and German>English experiments.

<top>

<num> Number: OHSU1

<title> 60 year old menopausal woman without hormone replacement therapy
<desc> Description:

Are there adverse effects on lipids when progesterone is given with estrogen rep
lacement therapy

</top>

<top>

<num> Number: MSH1

<title> Cdcamyain

<desc> Description:

An ionophorous, polyether antibiotic from Streptomyces chartreusengs. It binds
and transports cations across membranes and uncouples oxidative phosphorylation
while inhibiting ATPase of rat liver mitochondria. The substance is used mostly

as abiochemicd tool to sudy the role of divaent cationsin various biologica

| systems.

</top>

Figure2: Sample of OHSUMED queries (one query from the OHSU and M eSH sets each)

11

U

87049087

S

Am JEmerg Med 8703; 4(6):491-5

M

Allied Hedlth Personnd/*; Electric Countershock/* ; Emergencies, Emergency Medic

a Technicdans*; Human; Prognos's, Recurrence; Support, U.S. Gov't, PH.S,; Tim

e Factors, Trangportation of Petients; Ventricular Fibrillation/* TH.

T

Refibrillation managed by EMT-Ds: incidence and outcome without paramedic back-u

p.

P

JOURNAL ARTICLE.

W

Some patients converted from ventricular fibrillaion to organized rhythms by
defibrillation-trained ambulance technicians (EMT-Ds) will réfibrillate before hospitd
ariva. The authors anadlyzed 271 cases of ventricular fibrillation managed by EMT-Ds
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working without paramedic back-up. Of 111 patients initidly converted to organized
rhythms, 19 (17%) refibrillated, 11 (58%) of whom were reconverted to perfusing
rhythms, including nine of 11 (82%) who had spontaneous pulses prior to refibrillation.
Among pdients initidly converted to organized rhythms, hospitd admisson rates were
lower for patients who refibrillated than for patients who did not (53% versus 76%, P =
NS), dthough discharge rates were virtudly identicd (37% and 35%, respectively).
Scene-to-hospital  transport  times were not  predictivdly associated with  ether  the
frequency of refibrillation or patient outcome.  Defibrillation-traned EMTs can
effectivdly manage refibrillation with additiond shocks and ae not a a dgnificant
disadvantage when paramedic back-up is not available.

A

SultsKR; Brown DD.

Figure 3: Sample of an OHSUMED document.

7 Other evaluations

In order to evauate the intermediary stages of development of the prototype, we intend to
use some evauation methods that are less costly as a supporting messure in case the more
comprehengve tests are inconclusve. Ther smpler nature has potentid to dlow us a
repeeted use, in sync with development progress.

Two messures are consdered for use: known-item searches, and overlgp measures. While
generdly agreed to be inferior to full precison/recdl evauation, they provide us with a
workable compromise between obtaning meaningful results and feeshility in terms of
cost.

7.1 Known-ltem searches

By usdng test queries that are congtructed to only have one answer (i.e. there is only one
rlevant document in the collection), evduaion of the search results is smplified
consderably: the precison measure is replaced by the rank of the rdevant document (the
higher the document is ranked, the better, usudly referred to as "mean reciproca rank™)
and recall is replaced by the percentage of test queries that have an answer returned.
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é, 1
rank _of _answer
nuimber _of _queries

"Precision" = Mean _Reciprocal _Rank =

(for queriesthat do not return the answer, a"0" is subdtituted in the sum)

number _of _queries_ correctly _answered
total _number of _queries

Recall =

7.2 Overlap measures

These measures are based on the assumption that a good basdine is available. The system
is then evduated by comparing the results with the results provided by the basdine
sysem. If the overlap is high, it is assumed that the results of the experimentd system are
appropriate. In terms of cross-language retrieval, we can use a monolingua search result
as the badine fird, a search within the language is carried out (eg. English queries run
agang English documents), which is then compared to the cross-language search (eg.
Geaman trandations of the English queries run agang the English documents). This
procedure is questionable if the quality of the baseline cannot be guaranteed.

8 Test Data

The following test data sets are in congderation for known-item searches and overlap
measure evaluations:

Monolingud

- Medica abgtracts (from Medline)
- Web documents (from Dr. Antonius)
- Medical abstracts & Web documents combined

Bilingud

- Autopsy reports (comparable corpus. German from Zinfo, English from associated
partner Johns Hopkins University Medical School)
- Medicd abdracts (parale corpus. GermarVEnglish from "Springer LINK" Webdte)

The avallability of the autopsy report comparable corpus will depend on the cooperation
with Johns Hopkins University.

In order to test various components of the prototype system (i.e. document classification,
semantic annotation of terms and relations), parts of these data sets need to be
additionally annotated with medica standardized terminologies (i.e. MeSH, ICD). To get
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a meaningful test collection, these annotations have to be done either completely by hand
or are to be corrected manually in a semi-autometic way.

9 Timetable

Evduation of both intermediate and prefind/find components will be conducted as part
of workpackage 8. This workpackage is due to sart month 7, and will run through month
24. The results will be reported in ddiverable 8.1, Performance comparisons of different
methodologies within the context of concept-based CLIR. (Report)”, deliverable 8.2,
"Matform architecture for combination of methods and resources (Specification/Report)”
and deiverable 83, "Information Access system prototype for user testing and
demondration (Software)”, dl due in month 24. In the meantime, preiminary test results
will be actively disseminated between participants as an integrd part of decison making
with regard to development of the affected components.

The st of test collections to be used in the tests (condituting ddiverable 3.1, "Test
Collection (Da@)" (the OHSUMED collection, the Springer LINK corpus, the German
autopsy reports) has been acquired by the partners. It will be extended according to
section 8 of this document should need arise.

10 Summary

Two sorts of evaluations are planned for the MUCHMORE cross-language components.

Intermediate prototypes will be tested usng known-item searches and overlap measures.
We will use test data that is available from the MUCHMORE partners frimarily Zinfo).
Pats of this test data need to be annotated (manudly corrected) with suitable medical
terminologies (if not dready present).

Near-find and find prototypes will be teted usng TREC-dyle evauation and the
precison and recal measres. These tests will make use of the OHSUMED test
collection, which has a wdl-developed set of relevance judgments. We will aso conduct
some smdler evduations usng our own data, which will require to make the relevance
assessments ourselves.

Combining both the smpler and more comprehensive evauations gives us the advantage
of being able to conduct continuous evauation, and therefore assuring effective qudity
control. The more extensve find tests, on the other hand, give us excdlent comparability
to other sudiesinto cross-language retrieva performance.
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