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e Introduction

Anincreasing number of Spoken Language Resources (SLRs) in ELRA’ s catalogue mntains a
remark such as: “ The speedt databases made within the SpeedDat(Il) projed were validated by
SFEX, the Netherlands, to assesstheir compliancewith the SpeetDat format and content
spedficaions.” Some may real such a sentencein “dustbin-mode”, so withou paying attentionto it,
but others may be interested in the badkgroundand contents of such avalidation procedure. This
article servesto satisfy the ariosity of the latter group d readers, at least to some extent.

Vadidation d SLRs may refer to avariety of adions:

1. cheding aSLR against afixed set of requirements;

2. putting aquality stamp ona SLR as aresult of the dgorementioned chedk. If the database passes
the dedk, then we say that it has been “validated”;

3. the evaluation d a SLR in afield test, thus testing the usability of the LR in an adual
application.

4. ..

SLR validation, as carried ou by SPEX (aaonym for Speed Processng Expertise Centre) ,
typicdly refersto thefirst type of adion: the quality evaluation d a database against a chedklist of
relevant criteria. These aiteria aetypicdly the spedficaions of the databases, together with some
tolerance marginsin case deviations are found.

The validation d language resourcesin general, and SLRs in particular, is arather new type of
adivity in the aeaof language and speed techndogy. As more and more SLRs are entering the
market, the need for validation d these resources increases, and therefore the best ways to
acomplish validation reed to be established. Validation d SLRsis of particular interest to the
European Language Resources Association and its distribution agency ELDA (http://www.elda.fr/).
ELRA offersawide range of SLRsin its catalogue. Before distribution can proceed, the products
must be subjeded to quality control and validation. ELRA has establi shed manuals for validation and
has been adively persuading producers of Language Resources to adopt these & a means of adding
value to the marketability of their products. ELRA, therefore, has darted instituting a system that, in
the long term, will yield aspedficaionand quality control document to be issued with every product
that ELRA sells or licenses. In order to evaluate the quality of the SLRsin the ELRA caalogue, a
procedure to describe and validate these SLRs has to be developed. ELRA entrusted this task, after
an open cdl, to SFEX. SPEX constitutes the first SLR validation unt of ELRA' sValidation
Network.

In this contribution | will give an overview of various aspeds of SLR validation and present some
futurediredionsinthisfield, espedally with resped to SPEX’ s validation missonfor ELRA.



e What is there?

The first SLRs that were formally vali dated were the databases of the wllaborative EC funded
SpeediDat(M) projed. Animportant internal motivation for this SLR validation was the ideathat all
partners shoud exchange equivalent databases within a projed. For thisreason, validation also was
used in the sense of the secondinterpretation given above: validation as a binary quality stamp: pass
or reject. Only databases which passed the vali dation were released by the consortium. SpeedDat
has creaed an impresgve off-spring. Table 1 presents an overview of the projedsin, what is
nowadays cdl ed, the SpeedDat “family”.

Proj ect SLR Period Ref.
SpeetDat(M) 8 FDB 19941996 Hoge & Tropf (1996
SpeedDat(Il) 20FDB 19951998 Hoge, et a. (1999

5SMDB

3 SDB
SpeedDat-Car 9 CDB 19982001 Van den Heuvel, et al (1999
SpeedDat-East |5 FDB 19982000 Pollak, et al. (2000
SALA 4-5FDB 19982000 Moreno, et a. (2000

Table 1. Overview of SpeetDat projeds. CDB = Car databases; FDB = Fixed (telephone) Network databases;, MDB =
Mobil e network (telephone) databases; SDB = Spedker Verification databases.

The SpeedDat formulawas, in addition, also used for anumber of other data wlledions, as $hown
in Table 2. Also here, aformal SLR validationwas carried ou by SFEX.

Language SLR Producing Ref.
Company
Rusdgan 1FDB Auditech (for Siemens), |Pollak, et al. (2000
Petersburg,
Russa
Austrian German |1 FDB FTW, Vienna, Austria |Baum et a. (2000
1 MDB
Australian 1FDB Callbase, Isleworth, UK | www.cdl base.com
English

Table 2. Overview of projeds colleding data acording to SpeedDat protocols.

Also the SLRs colleded in the Spee®n projed (Siemundet a., 2000 will be mlleded more or less
acording to the SpeedDat standards. All SLRs mentioned above will be offered to ELRA for
distribution.

e How do we do it?

Asl seeit, SLR validation operates along two dmensions with two pants onthe ais of eah
dimension. Thefirst dimension concerns the integration d validation into the spedficaion plese.
Along this axis validation can be performed in two fundamentally diff erent ways: (a) Quality
asesanent isaues are dready addressed in the spedficaion plrese of the SLR. That is, throughou the
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definition of the specifications, the feasibility of their evaluation and the criteriato be employed for
such an evaluation are taken into account. (b) A SLR is created, and the validation criteria and
procedure are defined afterwards. In this way, validation may boil down to reverse-engineering and
the risk isfaced that the validation of some parts of the specification may become infeasible. Asfor
the second dimension, validation can be done (a) in-house by the SLR producer (internal validation)
or (b) by another organisation (external validation). The two dimensions thus identified are shown in
Table 3.

Validator Validation scheduling

During production After production
Internal () (2
Externa 3 (4)

Table 3: Four types of validation strategies

Compartment (1) in thistable points to an essential element for proper database production: Each
database producer should safeguard the database quality during the collection and processing of the
datain order to ascertain that the specifications are met. In this way, each producer is his own
validator. Aninternal final check (2) should be an obvious, beit ideally superfluous, part of this
procedure. Alternatively, or in addition, an external organisation can be contracted to carry out the
validation of a SLR. In that case the best approach is that the external validator is closely involved in
the definition of the specifications (in order to assess the feasibility of corresponding validation
checks), and performs quality checks for all phases of the production process (3), followed by afinal
check after database completion (4). (3) and (4) are more objective quality evaluations, and should be
considered important for that reason.

The optimal strategy isto have dl (1), (2), (3), (4) done. In fact, this strategy was adopted by the
SpeechDat projects, where al producers performed internal quality checks, whilst SPEX served as an
independent external validation centre, being closely involved in the specifications and performing
intermediate and final quality assessments.

Validation Procedure




Figure 1. SLR validation procedure in SpeetDat-related projeds.

As diownin Figure 1, validation in “ SpeetDat style” proceels in threesteps:

1. Prevalidation d asmall database of abou 10 spekers dortly after the design spedficaions
have been establi shed and the recording platformsinstall ed. The objedive of this dageisto
deted serious (design) errors before the adual recordings dart. This gage dso all ows partners to
build their database compil ation software in an ealy stage of the projed. This correspondsto
strategy (3) in Table 3.

2. Vdidation d the coomplete database. The database is chedked against the SpeedDat
spedficaions and avalidationreport is edited. This sage wrresponds to strategy (4) in Table 3.

3. Revdlidation d adatabase. In case the vaidation report shows that corredions of a database ae
necessary or desirable, then (part of) the database can again be offered for validation, and a new
report iswritten. In harendous cases this phase may show some iterations.

In SpeedDat projeds the eventual dedsion abou the goproval of adatabase is not made by SFEX,
but by the consortium concerned. In fad, the consortium performs validation in the second
interpretation mentioned in the introduction: putting a quality stamp ona product.

Badk to Table 3. For obtaining the highest SLR quality the numbersin the mmpartmentsin the table
refled the order of importance of validation strategies: The internal quality control during production
isthe most important quality safeguard. In contrast, to have only an external vali dation after the
database is produced is the least preferable option.

ELRA resources are distributed "as-iswith al defeds" as dated in the licenses. The databases are
creaed (and sold), but athorough validation hes yet to be caried ou for the mgjority of the SLRsin
the caalogue. Of course, orne may have some faith that internal quality chedsin the spirit of (1) and
(2) took dacefor individual databases, bu an oljedive ecternal validationisavaluable, if not
necessary, additional means of quality assesgnent.

* Validation and improvement

A principal issue concerns the diff erence between vali dation and improvement of a SLR. At first

sight, bah seem closely intertwined. Who could better redify the arorsin a database than the person

(or institute) that was smart enough to deted the arors? Nonetheless a principal stanceshoud be

taken here. In SFEX’sview, validation andimprovement shoud be dealy distinguished. There ae

differences with resped to:

1. Nature of the adions: Validationis aquality assessnent procedure and therefore adiagnostic
operation.

2. Chrondogy: Validationyields the diagnaosis; the improvement isthe are. Therefore, SLR
validation shoud obviously precede SLR improvement.

3. Resporsibleinstitutes: In principle, the validator and the crredor shoud be diff erent institutes,
in order to avoid the undesirable situation that the validating institute assesses its own work. The
corredion d aSLR isacardingly in principle aresporsibility of the SLR owner.

e What is checked?

SLR validation criteria come in the foll owing caegories:



1. Documentation. It ischedked if al relevant aspeds of a SLR (see2-8 below) are properly
described in terms of the threeC'’s: clarity, completenessand corredness

2. Database format. It is chedked if al relevant fil es (documentation, speed fil es, label fil es,
lexicon) are present in the gopropriate diredory structure and with the @rred format.

3. Design. The gpropriatenessof the recorded items for the purpase of the envisaged appli cation(s)
and the completenessof the recordings $houd be dedked.

4. Speedfiles. The aousticd quality of the speed filesis measured in terms of (e.g.) (average)
duration, clipping rate, SNR, mean sample value. Also auditory inspedion d signal quality
belongs to this caegory.

5. Label files. Thelabel files sroud obkey the wrred format. Idedly, they can be attomaticaly
parsed without yielding erroneous information.

6. Phoremic lexicon. The lexicon shoud contain appropriate phoremic (or al ophonc)
transcriptions of all wordsin the orthographic transcriptions of a SLR.

7. Spedker & environment distributions. The recorded speakers shoud present afair sample of the
popuation d interest in terms of (typicdly) sex, age and daleda badkground.Also the
recording environments shoud be representative for the targeted applications.

8. Orthographic transcriptions. A (native) spedker of the language shoud chedk a sufficiently large
sample of the orthographic transcriptions by comparing these to the speed in the signal files and
the transcription protocol.

An example of an extensive list of validation criteriain terms of spedfications and tolerance
intervalsisgiveninVan den Heuvel (1996.

* Rank order of validation check points

The aoustic quality of the speed filesis of utmost importance. Although the desired quality may to
agrea ded depend onthe wishes of the austomer or on the targeted applicaions, it is obvious that
recordings containing rubkish disqualify for being included in a speed database. Further, the darity,
completenessand the mrreanessof the documentationis afirst order requirement for any SLR that
deserves this name. Also, orly aproper transcription d the speed qualifies the database a more
than amere olledion d speed signals. In summary, at SFEX we consider documentation,
transcription, and good speed signals as the cre ingredients of a SLR, which shoud have the
highest vali dation weight.

On the secondlevel in the validation rank order foll ow: completenesscriteriafor the design of the
SLR and for the recordings aduall y contained in the database, and compl etenesscriteriafor
distributions of speakers and environments, etc.

Thethird level of priority concerns SLR aspeds that can be eaily correded afterwards, such as the
phoreme |exicon, the formatting of the anndation files and the diredory treestructure andfile
nomenclature of the database. Of course, errors onthis level may be very frustrating when ore uses
the database, bu the important thing for database validation is that they can be relatively easily fixed.
In faa, also the documentation fil es could be mnsidered as part of thisthird priority level, sincethey
can be eaily modified as well. The reason why we in contrast consider documentation as a priority 1
matter isthat agood da@wumentationis a prerequisite for a sensible database validation.

Quality labels can be atadhed to ead asped of the database. Our quality labels have threepossble
values: 1. nd acceptable; 2. nd OK, bu acceptable; 3. OK.



Table 4 gives asummary of the priority weights and quality values that can be dtadhed to the SLR
charaderistics. SPEX regards this sheme & the key framework to validate SLRsin the ELRA
caaogue.

Database part Rank order Quality value
1 2 3

Documentation

Transcription

Speed signal

SLR completeness

Spedker distributions

Reaoording condtions

Annaationfiles

Lexicon

WWWINININFPIFP|F-

Formats & fil e names

Table 4: Quality assesanent methoddogy for existing SLRsin ELRA’s catalogue. Seethe text for clarificaions for rank
orders and quality labels.

* Who is responsible for what?

The validation and improvement of a SLR invalvestwo players: (1) The validationinstitute which
asesEs the quality of a database and reportsits deficiencies; (2) the database owner taking care of
the improvements that become necessary after such areport. In the spedfic case of SFEX performing
the validation for ELRA, ELRA isthethird player. As amatter of fad, SPEX as validation institute
ads as the intermediary between ELRA and the database owner. The Board of ELRA is represented
by the Speed Coll ege members of the Board. The ELRA Board strivesfor avalidation o the SLR
in its caaogue; the database owner may be asked to supdy an improved database if deficiencies of
the database show up, and SFEX caries out the vali dations and takes care of the coommunication
between ELRA and the database owner. Further, the ELRA Board deddes or affirms the priority list
with which SLR haveto be validated (i.e. priority in time); it determines the corredions that have to
follow after a validation and the sanctions to incur if a SLR owner refuses redificaion d the
database.

The procedure can be caotured by the adionlist givenin Table 5. In verticd diredionthistable
refleds arough time ais. For SFEX, the role of intermediary between A and C halds for the full
validation process



A.ELRA B. SPEX C. SLR owner

Makes priority list (seesedion 8
below)

Dedsion d SLR validation

Intermediary between A and C

Performs vali dation and makes
report

Reacdionto validation
report/results

Dedsion on recessary
corredions

Correds and upditesthe SLR

Table 5: General procedure and responsibiliti es for the vali dation and improvement of SLRsin the ELRA caaogue

 Bug reports

Errorsin adatabase do nd only emerge during the validation procedure. Errors are dso typicdly

deteded by clients oncethey use the database. An efficient means of bug reporting and appropriate

procedures for updating a SLR and dstributing a new release shoud, therefore, be an integral part of

permanent quality maintenance

Below | present the procedure for ELRA that | see & the most promising for the time being, and

which SPEX intends to start with. This procedure can easily be combined with the

validatior/corredion procedure presented just before.

1. Alinkto abug report sheet is creaed at ELRA’s WWW home page

2. Thebug report shed is aframe based shed, with slots for the information li ke: Database name;
Code in ELRA’s caaogue;, Coordinates (name, affili ation, e-mail addresg of the reporter; Errors
to report.

3. Listsof al reported bugs for eat SLR in the cdalogue ae made avail able through ELRA’s
home page and can be accesed by ELRA members.

4. Depending on the seriousnessand the number of the bugs reported, SFEX reommendsa SLR
for validation and/or corredion. The dedsionis made by the ELRA Board, and the steps
indicaed in Table 5 are foll owed.

e Who comes first?

The order in the priority list of SLRsto be validated is driven by severa fadors. First of al the
number of copies ©ld through ELRA gives agoodindicaion d the market value of a database and
hence of the need to have this database in an oggimal condtion. On the other hand, if this database
has already been validated before (asisthe cae with the databases in the SpeetDat projeds), then a
(new) validation shoud have lower priority (but thisis something that pradiceshoud prove).




Furthermore, the bug reports are dso indicative of the mndtion d a database. If many and serious
bugs are reported for a SLR, then rapid adion shoud be taken. In that case, we recommendto give a
database athorough validationfirst in order to have the magjor shortcomings deteded at once Thisis
in agreament with the general strategy pointed ou abowve to precade SLR improvement by a
validation. To insert avalidation between buy reports and SLR improvements srves two pupaoses.

1. Veificaion d the reported bugs
2. Guaranteethat the most serious other bugs are foundin ore adion

Therefore, in summary, the foll owing determinants for prioritising SLR validation are mnsidered:

» Thenumbers of copies ld / expeded to be sold through ELRA
* Thenumber and seriousnessof errors reported via bug reports
» Avalilability of reports of previous validations

* Future plans

SHEX has established afirst priority list of SLRsin ELRA’s SLR caalogue that need validation. The
ideaisto validate various SLRs this yea, foll owing the quality chart presented in Table 4. Plans are
being developed in order to make avalidation protocol for Broadcast News databases, as part of the
new MLIS projed NETWORK-DC.
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