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Abstract

This paper reports on an ongoing investigation ofed translation models for the
Dewey Decimal Classification (DDC) system to supplassification and access. A
mixed translation uses DDC classes in the vernadoléorm the basic framework of the
mixed edition; English-language records are ingdsteectly to complete hierarchies
where needed. Separate indexes of available tetogg in the vernacular and English
are provided. Specific Norwegian and Swedish mimedels are described, along with
testing results of the Norwegian model. Generalications of mixed translation
models for knowledge organization in multilingual/@onments are considered.

Introduction

This paper reports on an ongoing investigation idech translation models for the
Dewey Decimal Classification (DDC) system to supgtassification and access. A
mixed translation uses DDC classes in the vernatoilform the basic framework of the
mixed edition; English-language records are ingkdtesctly to complete hierarchies
where needed. Separate indexes of available telogy in the vernacular and English
are provided.

A mixed translation could speed the translatiorcess and make the translation easier to
maintain. The majority of updates to the DDC odouwlasses subordinate to those
found in the English-language abridged editionrefare, it might be easier to keep a
mixed translation up-to-date by ingesting Engliahguage records directly at deeper
levels. Possible productivity gains in the develept/maintenance of a mixed

translation must be weighed against its usabibtg @lassifier’s tool and in end-user
facing applications.



Investigation of a mixed translation was first segfgd as an outcome of a 2006 study by
the National Library of Sweden to explore a Swediahslation of the DDC (Svanberg
2006a, 2006b). The study looked at three appraaichganslation: a Swedish
translation of the abridged edition, a Swedishdiaion of the full edition, or a Swedish
customized abridgment similar to the Norwegianiediof the DDC. The abridged
edition was rejected as too brief and the fulliedias too detailed. With respect to the
third approach, a customized abridgment, concegrs vaised related to interoperability
and the cost of development and maintenance. A&dnBwedish-English translation
arose as a possible solution. Svanberg’s presem{@006b) on the Swedish study
during the Dewey Translators Meeting at the Woiilskdry and Information Congress in
2006 spurred interest on the part of the Natiomaddry of Norway to investigate a
mixed translation as a possible approach to a nemélian edition of the DDC.

In late 2006, the authors initiated a joint studlekplore models for mixed translations,
and to test mixed versions based on those modeisébility as a classifier's tool and in
end-user facing applications. We began our ingastin by proposing a basic design for
mixed translations, and then developing specifice®to address the Norwegian and
Swedish contexts (Mitchell, Rype, and Svanberg 208 sing the Norwegian mixed
model, several mixed Norwegian-English schedule®weilt and tested with users in
Norway. Parallel to this work, Svanberg contintedefine the initial Swedish mixed
model.

After a brief description of the basic mixed tragln model, the paper reviews the
Norwegian mixed model and testing results, followgda discussion of the current
version of the Swedish mixed model. We close witme general observations and
guestions about the role of mixed translationsreswedge organization tools in
multilingual environments.

Basic Design

The current version of the basic model featuredatla DDC data in the vernacular as
the framework, updated to match the correspondiemgses in the English-language full
edition. English-language classes from the curfitdhéedition are added to the
vernacular framework to complete the hierarchieshierarchies where interoperable
expansions are available in the vernacular, theacdar framework will be at a deeper
level than its English-language equivaléniThe auxiliary tables (Tables 1-6) will be
translated in full with the exception of the gequriz table (Table 2). Table 2 will
feature interoperable expansions for geograph@saoéinterest in the vernacular; the
records for some areas not likely to be needeldedletvel of detail provided in the
English-language edition will be ingested diredtiyo the mixed edition without
translation (e.g., U.S. counties will not be tratestl in Table 2 in the Swedish mixed
edition). The standard terminology for instrucgan a class record will be in the
language of the record, e.g., “Inkluderer” for skesin Norwegian, “Including” for
classes in English. Separate indexes featurintetn@nology available in each language
will be included. The Introduction and Glossaryl we translated in full and made
available in both languages; most of the Manuaih(\the exception of Manual notes that

! See Beall (2003) for a detailed discussion plusmples of interoperable expansions.



refer only to classes in English) will be transthtand will also be made available in both
languages.

Norwegian Mixed Mode

The basic mixed translation design was customiaeddet one Norwegian-specific
requirement—the need to continue to provide ardgled edition (or abridgment
instructions) based on the level of notation foumthe current Norwegian edition of the
DDC. DDK 5, the & edition ofDeweys DesimalklassifikasjgBewey 2002), is a
customized abridgment of DDC 21 based on the hyerearrant in Norwegian libraries,
and includes several adaptations to address thedgwan cultural/political situation.
We used the level of notation in DDK 5 as the gdatehe vernacular framework of the
mixed Norwegian-English version. In each of theagke mixed schedules, we updated
the Norwegian classes to match the equivalentetassDDC 22, and ingested English-
language classes to complete the hierarchies. |S@eraported the existing Norwegian
index terms. When indexable topics were droppesh florwegian-language classes in
the mixed edition because they appeared in subateliBnglish-language classes, we
added them to the Norwegian index if not alreaglyesented there. We explored a
number of different approaches to meet the requerero provide instructions for
abridgment.

Pilot Studiesin Norway
For the first pilot study, we built a mixed trartgda of classes 370-372 in 370 Education.
We followed the basic design using an updated errsi DDK 5 classes as the
notational framework, and accompanied the mixedigarwith separate Norwegian and
English indexes. Figure 1 shows an excerpt froennitial 370-372 mixed schedule. In
that version, the abridgment requirement was addreby using a slash (/) to mark the
end of DDK 5-equivalent notation in notes (e.gasskes 370.152/8 and 370.152/3 are
abridged to 370.152 in DDK 5).
370.153 Emosjoner og personlighet
Atferd klassifiseres na i 370.152/8
370.1532 Personality
370.1534 Emotions
Class here feelings
370.154 Leeringsmotivasjon
Klassifiser oversiktsverker om leering i 37@45

Figure 1. Mixed Norwegian-English trandlation of 370 Education (excer pt)

In June 2008, we tested the mixed 370-372 schedthea group of nineteen Norwegian
librarians recruited from a variety of library typeStudy participants were asked to



classify a set of twenty titles (ten in Norwegiten in English) using the 370-372
schedule and Relative Index from DDK 5, the mixddien, and DDC 22. Participants
were asked to complete an online questionnaireipgabhe usefulness of the mixed
translation as a classifier’s tool. Follow-up oeliinterviews using open-ended questions
were conducted with participants who completedstiveey. A brief summary of the
study and key findings follows; a fuller discussiman be found in Mitchell, Rype, and
Svanberg (2008b) and Rype and Svanberg (2008).

Twelve of those recruited completed the study; hatonal library participants answered
jointly and were counted as a single respondera total of eleven responses. All
respondents were current users of DDK 5. Threewded DDC 22 (for one of the
university libraries, DDC 22 was the primary toabdeDDK 5 the secondary tool). One
used WebDewey, two used older English-languagéedi{DDC 21 and DDC 20,
respectively). The study had several limitatidbBK 5 itself was not fully updated to
reflect DDC 22; some interim updates to DDK 5 aégsaere not included in the mixed
edition; and only two respondents were from pudhd county libraries, a key user
group of DDK 5.

Survey participants showed openness to using achadeion, using DDK 5 as the guide
for the level of notation in such an edition, andluding Norwegian index terms for
English-language classes. There was less interésiving English-language index
terms associated with classes in Norwegian. lovelip interviews with nine
participants (again, two national library partiaipganswered jointly for a total of eight
respondents), we were able to probe likes andkdsinore deeply. Respondents liked
the Norwegian framework for the mixed version, dlaglition of more terms to the
Norwegian index, and the depth/context providethdying the English-language classes
close at hand. Some found the mix of languagehtisomg, and thought more attention
should be paid to the basic design in terms ofrcédmt, etc. While numbers in notes
included a slash mark to show abridgment to the ED&vel, class numbers in the
number column and index did not include abridgnmeatks. Some found the association
of Norwegian index terms with English-language séssconfusing. One respondent
raised a concern about the mastery of English arhtmmgregian librarians. Several
commented on the need for a more comprehensive @¢paw index—one with more
terms and with additional aspects of subjects.

One key concern among respondents was the los$oofmiation in the Norwegian
classes in the mixed edition. For example, figislows class 370.153 as it appears in
DDK 5; figure 1 shows the same class in the mixdilan. The DDK 5 version was
developed by abridging the contents of the cornedpy subdivisions of 370.153 in
DDC 21, that abridgment is reflected in the corgasftsome of the notes under 370.153
in DDK 5. In the mixed version of 370.153 (fig, here is no longer an abridged
summary of the class in Norwegian and the subdingsiare explicitly listed in English.
Even though most of the terminology from the DDKession of 370.153 still appears in
the Norwegian index associated with the mixed edjtmany of the terms now point to
English-language classes.



370.153 Emosjoner og personlighet

Forholdet mellom atferdsmgnstre, emosjoner, falage
leereprosessen og klasseromssituasjonen

Inkluderer: Atferdsendring, utadvendthet og inretihet,
personlighet, underbevisste prosser

Leaeringsmotivasjon, se 370.154
Figure 2. Class 370.153 from DDK 5

Because of the limited participation of public &bians in the original study, a second
study was launched in November 2008 with all Igrghlic libraries in Norway plus a
10% sample of small and medium public librarieBy#six participants in total). An
updated version of the 370-372 schedule was préphat addressed some typographical
errors and omissions in the version used in th&lrgtudy. Unfortunately, only three
libraries responded to the second study, and nompleted it.

In early 2009, we prepared mixed Norwegian-Enghstsions of two additional
schedules, 006 Special computer methods and péfitoDiseases (616-616.1). The
computer science schedule was chosen becausedseaped a fast-changing area, and
the medicine schedule was chosen because it fdawremplicated add table for which a
special instruction had to be devised to handleiht application instructions for
abridged users versus full mixed edition users {ige&). The note under notation 0023
and 00284 prefaced by “DDK 5” instructs users dation at the DDK 5 level to class
the topic represented by the notation in the nurfdrehe disease (“sykdommen”)
without adding the notation.

> 616.1-616.9 Bestemte sykdommer
Alle noter under 616.02-616.08 gjelder ogsa her
Dersom ikke annet angis, tilfgyes fglgende etterkdassenumre
merket med*:
001 Filosofi og teori
002 Diverse
[0023] Spesialfeltet som yrke, arbeid, hobby
Brukes ikke; klassifiser i 023
DDK 5: klassifiser i nummeret for sykdommen uten
a tilfaye
0028 Hijelpeteknikker, arbeidsmetoder; apparatstyy
materialer
00284 Apparatus, equipment, materials
Do not use for self-help devices for persons with
disabilities; class in 03
DDK 5: klassifiser i nummeret for sykdommen uten
a tilfaye
Figure 3. Add tableunder 616.1-616.9 in mixed Norwegian-English edition (excer pt)



The original plan was to present the materialsaidigipants in a special workshop on the
future of the Norwegian translation scheduled féebruary 2009 in Oslo. Instead, a
general conversation was held with participanthat meeting on the future of the
Norwegian edition. The discussion at the worksbemtered around two questions: What
level is needed for a new translation of Dewey® p®ssible to create a Norwegian
edition of Dewey that could be used by all librafie

The workshop participants recommended the develapofe full translation in
Norwegian, in which abridgment instructions basedre DDK 5 level of notation

would be provided for smaller libraries. The reasbehind the recommendation
included the importance of Norwegian terminologyd @onsistency in application to
support exchange of classification data. Norweggaminology is important in order for
classifiers to apply the DDC correctly, and aslihsis for subject access for librarians
and users (there is no national subject headingsys Norway). Participants felt that if
all Norwegian libraries were using the same editibthe DDC, it would be easier to
maintain consistency in classification.

Following the February workshop, we prepared tim&& versions of 006 Special
computer methods: a mixed version that includedigbrent marks for class numbers in
the number column and index plus those alreadyambtes (addressing an earlier
criticism by respondents in the original pilot sgydand two Norwegian-only abridged
versions derived from the mixed edition.

Figure 4 shows class 006.33 in DDK 5, and figushéws class 006.33 plus its
subdivisions in the mixed version of 006.

006.33  *Kunnskapsbaserte systemer
Inkluderer: Kunnskapsinnhenting; kunnskapsreprasgon;
deduksjon, problemlgsing, reonnement; programmering

programmer for kunnskapsbaserte systemer

Her: Deduktive databaser, ekspertsystemer

Figure 4. Class 006.33 from DDK 5



006.33  *Kunnskapsbaserte systemer
Her: Ekspertsystemer
Deduktive databaser klassifiseres na i 005.74015113
006.33/1 *Knowledge acquisition
006.33/2 *Knowledge representation
Class here knowledge engineering
006.33/3 *Deduction, problem solving, reasoning
006.33/6 *Programming for knowledge-based systems
For programming for knowledge-based systems foctiipe
types of computers, for specific user interfaa@sspecific
operating systems, see 006.33/7
006.33/63 *Programming languages for knowledagsel systems
006.33/7 *Programming for knowledge-based systemspecific types of
computers, for specific operating systems, for sjgaaser
interfaces
006.33/8 *Programs for knowledge-based systems
Collections of programs, systems of interrelatezbpams,
individual programs used to create a knowledgebase
system
Including expert system shells
Figure5. Class 006.33 from Norwegian-English mixed edition
We also explored two approaches to deriving a Ngraveonly abridged edition from
the mixed edition. Figure 6 shows an abridgedigarsf class 006.33 that was derived
using Norwegian index terms mapped to English-laggiclasses in the mixed edition.
The abridged version of class 006.33 in figure 8 derived using data from classes one
level down from the established DDK 5 notationahfiework according to rules for
automatic abridgment under study by Green and Mit¢RB009). The abridgment in
figure 7 is a fuller representation of 006.33 tfaund in DDK 5, but it also required

additional translation of topics not selected farlision in DDK 5. If a machine-assisted
abridgment of a mixed edition requires additiomahslation in order to produce an



abridged edition in the vernacular, that could ledalen cost in a mixed model for
which a vernacular abridgment is an additional nexpent.

006.33  *Kunnskapsbaserte systemer

Inkluderer: Deduksjon, kunnskapsinnhenting,
kunnskapsrepresentasjon, problemlgsing, resonnement

Her: Ekspertsystemer
Deduktive databaser klassifiseres nd i 005.74015113

Figure 6. Abridged class 006.33 derived from Norwegian index terms associated
with subordinate classesin Norwegian-English mixed edition

006.33  *Kunnskapsbaserte systemer

Inkluderer: Deduksjon, kunnskapsinnhenting,
kunnskapsrepresentasjon, kunnskapsteknikk, probknd;
programmering for kunnskapsbaserte systemer, for
kunnskapsbaserte systemer for bestemte typer dsitareg for
bestemte operativsystemer, for brukergrensesmagrammer for
kunnskapsbaserte systemer; resonnement

Her: Ekspertsystemer
Deduktive databaser klassifiseres nd i 005.74015113

Figure 7. Abridged class 006.33 derived from subordinate classesin
Norwegian-English mixed edition

Status of the Mixed M oddl in Norway

In April 2009, the Norwegian Committee on Classifion and IndexingNKKI)
recommended to the National Library of Norway tthet library proceed with a full
translation of the DDC into Norwegian, and acconypidue translation with abridgment
instructions. The National Library of Norway agiae principle with NKKI's
recommendation, but has postponed a final decigiiha full review of the costs
associated with a full translation can be completed

Does this mean that the mixed model does not h&wtiee in Norway? The answer is,
probably not as an end, but perhaps as a meansaiada In the last section of this paper,
we discuss the use of the mixed model as a waypdseng a translation early in the
process to users in areas where English enjoys wgdge.



Swedish Mixed M odel

The idea of the mixed translation originally aras&weden. In Sweden, the mixed
model still seems like a good way to produce a Di2@slation within a fixed time limit
and with limited resources. Also, the Swedish siturediffers from the Norwegian
situation—there is no previous edition of Deweysiwwedish, nor is there a requirement to
produce a Swedish abridged view of the mixed edlitio

The Swedish edition will follow the mixed model dabed in the beginning of this
paper. The initial guide for building the vernaulramework will be the level of
specificity found in the classification scheme ubgdnost Swedish libraries,
Klassifikationssystem foér svenska bibliof2R06), generally known as SAB. SAB will
guide the initial translation of class records iBwwedish. SAB represents literary
warrant in Swedish libraries, and provides a l@fedpecificity that has proven to be
usable in Sweden. There is a conversion table leet®C and SAB that will form the
basis for the decisions on which classes to trem§taustavsson 2000). The printed
conversion table maps classes from DDC 21 to cdaes8AB 7. There is also a web
version that has been updated to reflect the daadeDC 22 and SAB 8, the latest SAB
edition published in 2006Revising and expanding the conversion table is jpést of
the Swedish DDC project; further details on the &ale DDC project are reported by
Svanberg (2009).

All classes superordinate to a translated cladseitranslated, even if certain DDC
classes in the upward hierarchy do not have a gporeling class in SAB. The mix of
languages in a mixed edition can be confusing,thadanguage shift in a hierarchy
should occur only once.

Figure 8 shows an example from DDC class 616.0thdrconversion table, five
numbers in 616.04 are mapped to SAB:

DDC SAB
616.042 Vaa
616.043 Vbbc
616.047 Vea
616.0472 Vef
616.0473 Ve

Figure8. DDC numbersin 616.04 in the Conversion table DDC-SAB

This means that those classes will be translated3wedish, while the rest remain in
English. Class 616.04 will be translated into Swhdiince it is a superordinate class to
616.042, 616.043, and 616.047.

2Konverteringstabell mellan Dewey och SAi web version of the table, is available at
httpc:://exgosrt.Iibris.kb.se/DS/See Svanberg (2008) for more information abcappng
DDC and SAB.




DDC number Caption

616 Sjukdomar

616.04 Sarskilda medicinska forhallanden

616.042 Genetiska sjukdomar (Arftliga sjukdomar)

616.043 Medfddda sjukdomar

616.044 Chronic diseases

616.047 Symtom och allmanna patologiska processer s
problem i si

616.0472 Smarta

616.0473 Inflammation

616.0475 Shock and multiple organ failure
Figure9. Class 616.04 in the Swedish-English mixed edition

An additional source of entry vocabulary will be tBwedish subject headings, Svenska
amnesord. Svenska amnesord includes links to algmiyLC subject headings, and LC
subject headings have been mapped to many DDCeslass addition to providing

access to vernacular content, the Swedish headarmgbe a source of additional access to
classes that have not been translated into Swedisd.mapping of the Swedish headings
to the DDC is described in more detail in Svani{2a9).

SAB and DDC share many similarities, but there algaificant differences between the
two systems. Some DDC classes at a broad lekeihierarchy do not have equivalents
in SAB. To avoid a situation where some DDC sexgido not even have the top level in
the hierarchy translated into Swedish, it was d=gtitd use the level in the English-
language abridged edition as second source to @@didt to translate.

For example, DDC class 363.4 Controversies relatguliblic morals has no counterpart
in SAB, but will still be translated into Swedisgince it appears in the abridged edition.

In order not to spend too much time on choosingtwih&anslate instead of translating,
the Swedish team developed a set of simple rules:

1. Al DDC classes with equivalents in SAB arensiated. The conversion table
SAB-DDC is used to decide which classes are eqeimsl

2. All superordinate classes of translated clagses¢ranslated.

3. All classes from the abridged DDC edition aemslated.

4. When there is an obvious need for Swedish testogy, other classes can be
translated as well. This should be done restrilstive

Since the translation process has not startedhgtules have not been tested in practice;
modifications or additional rules may be added aheetranslation is under way.
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The mixed model has only been tested in pilot ststhis far, and the Swedish version of
the mixed model has not been tested at all. Thed®l team came to the conclusion
that the mixed model is a model that makes it bs$or Sweden to reach a DDC
translation within limited time and with limitedseurces. There are, however, important
guestions to consider: Are there important clags&DC that will be missed?

Are there weaknesses of SAB that might be brougbtthe Swedish translation of

DDC?

Here are just a few examples from 616 with moré $0ahits in LIBRIS, the Swedish
Union Catalogue, that will not be translated:

616.8521 Traumatic neuroses

616.89142 Behavior therapy (Behavior modificatiberapy)
616.89156 Family psychotherapy

Even if these classes will not be translated iltytigdhe Swedish team plans to continue
the translation work after the Swedish DDC is madsalable. Using data on frequency
in LIBRIS will be one way to decide what to trarislance the initial translation is done.

Another consideration is if the Swedish team migted to adjust the model to avoid
spending time translating unimportant classesal@amapped to the DDC for
completeness. Most of the mappings in the conversible are made on the level of the
least specific system, often SAB. However, theeeadso mappings on a more specific
level that are made to handle differences betweesystems.

Examples of this can be found in DDC class 616seBses of respiratory organs. This
DDC class is mapped to SAB class Vei Respiratogans. Some of the subdivisions of
616.2 are mapped to other SAB classes. The DDs3e$a616.201 Croup, 616.203
Influenza and 616.204 Whooping cough are mapp&A® class Veba Immunologic
diseases. The main equivalent in DDC for Veba B %2 Diseases of immune system.
The mappings of DDC classes 616.201, 616.203, 46264 have been introduced to
show that works on croup, influenza, and whoopioggh are put in a different class in
SAB than general works on diseases of respirat@gns (DDC class 616.2). They do
not show an existing level in SAB. It is not yeiokn how frequently this kind of
mapping occurs in the conversion table, or how sasi mappings are to identify for the
translator.

Implicationsfor Multilingual Representations

The literature contains discussions of theoretg=les in bilingual and multilingual
representations of knowledge organization systémtsmixed translation models of
classification systems do not appear to have beglored previously. A mixed
translation is not a bilingual edition in the sen$@arallel classes in both languages.
The mixed model features a vernacular framewoskhich English-language classes
supplement classes in the vernacular, plus separajaage-specific indexes that may
contain varying levels of terminology.

11



Nonetheless, some literature focused on multilihthesauri can inform the mixed
translation work. In a discussion of multilingdlaésauri, Hudon (1997) argues for
acceptance of nonidentical and nonsymmetrical &tres, and recommends that the
number of descriptors in each linguistic versioawgt be permitted to vary. In the
mixed translation model, the terminological contefithe vernacular index may be
shallower in some areas than its English-languggevalent, and deeper in other areas,
matching some of the elasticity in the vernaculamfework. InGuidelines for
multilingual thesaur(IFLA 2009),the building of nonsymmetrical thesauri is noteégas
an important development in multilingual thesawmstruction.

What have we learned to date from building andrtgshodels for mixed translations,
and what are the implications of this work for kriegge organization in multilingual
environments?

We have previously discussed the loss of descapontent in the Norwegian-English
mixed edition when topics from subdivisions of asd in the full edition are moved from
notes in the abridged edition to the index. Iff@wegians decide to proceed with a full
edition, this will no longer be a consideration.

Developing a DDC edition using a mixed model cane@s a vehicle to expose
embedded assumptions in vernacular and English+agegversions of the DDC. Work
on the mixed Norwegian-English translation madg®gsible for one of the authors
(Mitchell) to view the general DDC framework fromtlkain a Norwegian perspective—a
different view from that of a mere reviewer of artslation or a developer of the general
English-language DDC framework. Editorial work vedeady under way on
improvements to the 370 Education schedule, buptbeess of creating the mixed
version of 370 exposed some deep-seated differemd¢ls levels of education and the
primary school curriculum from a Norwegian perspeact For example, in Norway,
primary education covers grades one through teequsvalent to compulsory education,
and has a terminal degree associated with ithdrgeneral DDC framework, primary
education covers grades one through six, and ca@opuéducation is handled as a policy
issue rather than a cohesive level of educatioh avsterminal degree. We are studying
how to improve the general DDC framework to accorate both views while retaining
interoperability. While building the mixed versiohanother part of the education
schedule, we came to the realization that everyuage edition of Dewey implicitly
defines the class 372.6 Language arts (Communicakitis) as “language arts and
communication skills in the language of this tratish.” Work is currently under way to
make the implicit explicit here, and to supporenaiperability by viewing the class in the
context of the source edition.

Perhaps our most important finding is a reconstdaeraf the mixed translation model as
simply the framework for a certain type of languagéion. Might the mixed translation
be a vehicle for exposing a translation to useeatarly point in the translation process?
If yes, at what point does one start exposing thméwork? We expect to test the point
of exposure in the process of developing the SweBrglish mixed edition. Once the
working translation is exposed, what role couldrsiggay in the translation process?

12



Certainly feedback on terminology is one possible,rbut might users also play a more
active role in the process? Could a mixed tramsiegerve as a social-networking
environment to develop the translation further (pathaps as a vehicle for crowd-
sourcing recommendations for basic improvementsedDC)? Are there differences

in the levels of a mixed translation that can beosed as a classifier’s tool versus in end-
user facing applications? We plan to continueiouestigation of mixed translation
models in this broader context.
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