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Abstract— This paper discusses some issues related to thepossibility of running large-scale and systematic experiments
planning of a series ofgrid experiments in the context of the gver a large set of experimental collections and resources in
TrebleCLEF project with the aim of improving the comprehen- 5 4ar o improve the comprehension of MLIA systems and
sion of MultiLingual Information Access (MLIA) with respect . h fi ict f their behavi ith tt
to languages, e.g. differences in the effectiveness of the variousg@!ln an exnaustive picture 9 er be awoyr wi reSP?C 0
weighting schemes and retrieval models. languages. Therefore, a series of systematic grid experiments
can re-use and exploit the valuable resources and experimental
collections made available by CLEF in order to gain more
. insights about the effectiveness of the various weighting

During the workshop on “The Future of Large-scale Evakchemes and retrieval techniques with respect to the languages
uation Campaigns”[1], which was organised jointly by the and to disseminate this knowledge to the relevant application
University of Padua and the DELOS Network of Excellenceommunities, such as th®igital Library (DL) one.
on Digital Librarie and held in Padua, ltaly, March 2007, This kind of experiments has been proposed with some
a critical assessment of the scientific results of ®wss- goals in mind:

Language Evaluation Forum (CLERjitiative® has been con- , to look at differences across a whole set of languages;
ducted and recommendations for TrebleCI‘lE&coordination o to come out with best practices for each |anguage;

and support action funded by the European Community within, to help other countries to bring up their expertise in the
the Seventh Framework Programme, have been provided. IR field and create IR groups;

TrebleCLEF intends to promote research, development, to serve as a resource place, where all this information is
implementation and industrial take-up of multilingual, multi- managed and made available by means of some proper
modal information access functionality in the following ways  jnformation management system.

[2]: Moreover, these experiments could be conducted by building

« by continuing to support the annual CLEF system evabn the methodology adopted by [3], who compared different
uation campaigns with tracks and tasks designed ggop lists, stemmers, weighting schemes, query translation and
stimulate R&D to meet the requirements of the user anferging strategies across five European languages (English,
application communities; French, Italian, German, and Spanish).

« by constituting a scientific forum for the MLIA commu- The paper describes the methodology and the experimental
nity of researchers enabling them to meet and discusst-up according to which we plan to carry out these experi-
results, emerging trends, new directions; ments. The paper is organized as follows: Section Il introduces

« by acting as a virtual centre of competence providingtae proposed model for grid experiments; Section Il presents
central reference point for anyone interested in studyirgme possibilities for visualizing the experimental results;
or implementing MLIA functionality and encouraging theSection IV discusses how grid experiments can promote tech-
dissemination of information nology transfer; finally, Section V wraps up the discussion and

In this context, the possibility of running a seriesgrid outlines the future work.
experimentsto improve the comprehension dhformation
Retrieval (IR) and MultiLingual Information Access (MLIA) Il. MODELLING GRID EXPERIMENTS
with respect to languages has been discussed. Indeed, indAs discussed in Section |, the overall goal is to analyse

vidual researchers or small groups do not usually have thew retrieval effectiveness is affected by the interaction of
the different components of almformation Retrieval System

I. INTRODUCTION

thttp://ims. dei.unipd.it/events/ 2007/ (IRS) with respect to the language at hand

fut ur e- eval uati on- canpai gns/ f ut ur e- eval - i ndex. ht m
http:// ww. del os. i nf o/ 5Note that understanding the impact of language changes over the time
Shttp: // www. cl ef - canpai gn. or g/ - e.g. from Shakespeare English to today English - is out-of-scope for this
4http: // ww. trebl ecl ef . eu/ study.
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We plan to face this problem in the context of labora- At first sight, we might think that only two entities would
tory experimentation, according to the Cranfield evaluatidme enough to model the grid experiments, i.e. components and
methodology [4] which makes use of experimental collectiotanguages, since these are explicitly stated in the problem of
consisting of documents, topics, and relevance judgementsuhderstanding the behaviour of MLIA systems with respect to
particular, the CLEF collections will be exploited to condudnguages. Nevertheless, the notion of task is very important
these experiments in the context of a traditional ad-hoc tas&s well, because some of the components are very sensitive to
task. So for example, query construction and relevance feed-
back change from monolingual to bilingual; the multilingual
could theoretically also be involved, although the results are
usually merged and this could smooth the impact of the tasks
on the separate bilingual retrieval steps which are part of the
overall multilingual retrieval. Furthermore, we should keep in
mind that grid experiments are laboratory experiments and
what works in grid experiments is not always the right decision
for other kind of tasks, such as interactive retrieval or domain
specific work.

Two issues have to be pointed about grid experiments before
going into further details with their modelling, since they
influence both they way in which the experiments have to
be carried out and the way of interpreting and analysing the
First of all, we need to realize that we must deal with threeSl.JItS' . - I

Firstly, as depicted in Figure 1, the contributions of these

interaction of three main entities, as shown in Figure 1: ) o . )
. . three main entities to retrieval performances may be in general
« Component is in charge of carrying out one of the steps I
-qverlapping; nevertheless, at present, we do not have enough
of the overall IR process. Examples of components whi

) . : . : ‘f<nowledge about this process to say whether, how, and how
will be taken into consideration are: e . :
much these entities interact together, how much their contri-

— tokenizer processes documents and splits them in{qions overlap — if they overlap — or how their contributions

a stream of meaningful tokens; can be combined, e.g. in a linear fashion or according to some
— stop list removes stop words from the stream of,,,,e complex relationships.

tokens; L Secondly, the above issue partners with another long-
— stemmer reduces word ff”ms to an apprommaﬂogtandmg problem in the IR experimentation: the impossibility

of a common morphological _root; _ . of testing a single component without putting it within a
— IR mode deﬂn_es the strategl_es accord_mg to Wh'cgomplete IRS. In this respect, [5, p. 12] points out that “if

tokens are weighted and which matching functlorwe want to decide between alternative indexing strategies for

have to be “Se‘?'; ! . . . _example, we must use these strategisgpart of a complete
— query constructmndefmgs the way 'n,Wh'Ch AUeTeSintormation retrieval system, and examine its overall perfor-
have been created star_tl_ng from top|cs_; mance (with each of the alternatives) directly”. Therefore, we
relevqnce feeqlbacidennf!es the_ Strateg|§s for refor'have to proceed by changing only one component at time and
mulating queries according to |nformat|on_ Pr.ov'de‘tieeping all the others fixed, in order to point out the impact
(or assumed) about the results that are initially 'St that component on retrieval effectiveness; this also calls for

turnedl from a given qulefY? defi h hni the identification of suitable baselines with respect to which
— cross-language & translatiardefines the techniques ; 1o comparisons are made.

adopted for translating queries or documents from
one language to another. Definition 1: Let us define the following sets:
« Language affects the performances and behaviour of « C is a set of componentsand ¢ € C is a generic
the different components of an IRS due to its peculiar component
features, e.g. alphabet, syntax, morphology, and so on. « L is aset of languagesind! € L is a generidanguage
« Task: impacts the performances of IRS components dues T is aset of tasksandt € 7' is a generidask;
to its distinctive characteristics. Examples of tasks which « M is aset of performance measuresindm € M is a

Component

Language

Fig. 1. The three main entities involved in grid experiments.

will be taken into consideration are: genericperformance measure.
— monolingual topics and document collections are in We can introduce thegrid experiment ge function as
the same language; follows
- biIingugI: the language of the topicsdurce lan- ge:C x LxT — P CRM
guagg is different from the language of the doc-
ument collectionstérget languagg wherep € P are performance measurementsi.e. actual

— multilingual: topics in one source language havealues, assigned to a triple:,l,t) according to the perfor-
to be used for querying document collections imance measures defined/ih and P is aset of performance
multiple target languages. measurements
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Definition 1 formalizes the notion of grid experiment weaesults may become difficult and prevent a deep understanding
hawe discussed so far, models the fact that each performawnfsome interactions. Therefore, it should be possible to reduce
measurement is obtained by the interaction of a compondiné complexity of the grid experiment function by providing
with a given language and task, and clarifies the name choslferent views of it where its dimensionality, either in the
for this type of experiments: in fact, we are going to creaomain or in the codomain, is reduced. For example, we
a kind of multi-dimensional table, i.e. grid, where each could choose a given task and study the interaction between
cell is filled with performance measurements about a triptmmponents and languages with respect to average precision;
(¢,1,t). Therefore, the grid experiments will experimentallyn this case, we could represent the experimental results in a
determine thesge function; indeed, for each tripléc,/,t) in three-dimensional cartesian space where for each (pat)
the domain, the grid experiments will determine the valuese can study the associated average precision value.

i.e. the performance measurements, to be associated to thalloreover, the high dimensionality of the function poses
triple in the codomain and computed according to sonsme challenges also for the way of representing and visual-
performance measure. Note that in most cases the codoniaing it. In the following a couple of possible visualizations
is P = [0,1]'M| since usual performance measures, such ae discussed.

average precision, fall in this interval. If we restrict ourselves to consider a single performance

Furthermore, we should be aware that there might Imeeasure at time, we can represent the domain in a three-
implicit factors that influence our experimentation, besides tldémensional space and encode the actual values of the perfor-
three main entities. For example, document collections impanance measure by using a color scale, as shown in Figure 3.
the overall experimentation: different transliterations of the

same language calls for some kind of normalization during .
Mean Average Precision

tokenization and this may impact subsequent performances; 100
the geographical area from which the document collections Q 0.9
come may influence the retrieval process and the linguistic E o o
resources needed: German in Switzerland is different from o 0.60
German in Germany or Austria. Therefore, we should try O 0:50
to make these implicit factors as explicit as possible and zzz
keep them controlled or, at least, lower their impact on o 020
comparability of the results in order to avoid the introduction o o

of a further entity in the design of the experiments.
Fma"y’ we have to take into consideration the need f Visualization of the grid experiment function one pariance
a proper presentation and visualization of the expenmenﬁagasure at time.
results since this allows us both to better understand and study
them and to more effectively communicate them to interestedif we restrict ourselves to consider a single performance

communities, as discussed in the next section. measure at time and only the interaction between compo-
nents and languages, we can represent the domain in a bi-
I11. VISUALIZING THE GRID EXPERIMENT FUNCTION dimensional space and use the third dimension to p|0t the ac-

tual values of the performance measure, as shown in Figure 4.

grid experiment

function !
f@ O o 1.0
® @ &l o ®
= o4 o
[
O o , 0.2
® O
o
o

Fig. 2. Example of the grid experiment function.
Fig. 4.  Visualization of the grid experiment function one perance
Figure 2 shows an example of the grid experiment functioneasure at time restricted to components and languages only.
which maps the three-dimensional domain into a subset the
[0,1] cube, assuming that we have chosen only three per-The problem of a proper visualization of the experimental
formance measures to assess the experiments, e.qg. averagdts is not a secondary issue since the outcomes of these
precision, R-precision, and P@10. experiments have to be shared not only with researchers
The example shows that if, on the one hand, the graf the IR field, who may be more used to deal with this
experiment function is a compact and easy way of modellimgaterial, but also with researchers and developers of relevant
what grid experiments are, on the other hand its dimensional@gplication communities, such as the DL one, who may be
may become too high and the visualization of the experimentadt very familiar with this stuff and may need some more
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intuitive presentation of the results; some initial attemypts i V. CONCLUSIONS ANDFUTURE WORK
this direction has been carried out in [6], where a visual tool This paper provided an initial discussion of the issues
for comparing monolingual and bilingual performances hag|ated to the running of a series of grid experiments in the
been proposed. _ _ _ ~ context of the TrebleCLEF project. In particular, we proposed
This issue also impacts the way in which grid experimengg, initial formalization which gave us the means for pointing
can promote the technology transfer, which will be discussggt some relevant issues concerning them, we discussed how to
in more detail in the next section. effectively present and visualize the experimental results, and
we presented how to promote the technology transfer about
IV. PROMOTING TECHNOLOGY TRANSFER THROUGH multilinguality to relevant target communities.
GRID EXPERIMENTS Future work will concern the careful selection of the actual

A first way for promoting the knowledge transfer andomponents, languages, and task to take into consideration in

favouring the creation of competencies about MLIA conceri@€ 9rid experiments as well as of the performance measures,
the way in which grid experiments are organized. descriptive statistics and hypothesis test needed to analyse

Indeed, instead of conducting all the experiments within tiem.
TrebleCLEF consortium, some experiments could be assigned
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