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Motivation

* We present current work dealing with a potential
application in e-lexicography: the automatized
creation of multilingual specialized dictionaries
from structured data, which exists in the form of
terminologies, classification schemes or
taxonomies, etc.

* We implement an approach based on cross-
languages and cross-taxonomies string mapping
for automatically generating candidate
multilingual dictionary entries for specific
domains.



Data Sources

* We are currently testing this approach on two
comparable multilingual industry classification
schemes:

— the Industry Classification Benchmark (ICB)
http://www.icbenchmark.com

— Global Industry Classification Standard (GICS)
https://www.msci.com/gics



http://www.icbenchmark.com/
https://www.msci.com/gics
https://www.msci.com/gics
https://www.msci.com/gics

Structure of ICB

Industry Structure

and Definitions

0001 Oil & Gas

1000 Basic Materials. 1300 Chemicals

1700 Basic Resources.

0537 Integrated Oil & Gas

0570 Oil i L & Di n i ices to oil fields and offshore: platforms, such as.
ismic-il services and platfol .

0580 Alternative Energy
1350 Chemicals Producers and distributors of simple chemical products that are primarily used to
for i or i plastics and rubber in
their fiberglass and ic fibers.
1357 Specialty Chemicals
1730 Forestry & Paper ‘Craners and operstors of timber fracts, forest tree r

Excludes providers of finished wood such
classified under Building Materials & Fodures.




Structure of GICS

Al B [ c ] D = F [ G H
4 |GICS (Global Industry Classification Standard)
2 This structure is effective after close of business (U3, EST) Wednesday - August 31, 2016
3
4 Sector Industry Group Industry Sub-Industry
Energy Equipment &
5 |10 Energy 1010 Energy 101010 Services 10101010 0il & Gas Drilling
6 Drilling contractors or owners of drilling rigs that contract their services for drilling wells
7 10101020 0il & Gas Equipment & Services
Manufacturers of equipment, including drilling rigs and equipment, and providers of supplies and services to
g companies involved in the drilling, evaluation and completion of oil and gas wells.
9 101020 ©il, Gas & Consumable Fuels 10102010 Integrated Oil & Gas
Integrated oil companies engaged in the exploration & production of oil and gas, as well as at least one other
10 significant activity in either refining, marketing and transportation, or chemicals.
1 10102020 Oil & Gas Exploration & Production
12 Companies engaged in the exploration and production of oil and gas not classified elsewhere.
13 10102030 Oil & Gas Refining & Marketing
Companies engaged in the refining and marketing of oil, gas and/or refined products not classified in the
14 Integrated Oil & Gas or Independent Power Producers & Energy Traders Sub-Industries.
16 10102040 Oil & Gas Storage & Transportation
Companies engaged in the storage and/or transportation of oil, gas and/or refined products. Includes
diversified midstream natural gas companies facing competitive markets, il and refined product pipelines,
16 coal slurry pipelines and oil & ga= shipping companies.
17 10102050 Coal & Consumable Fuels
Companies primarily involved in the production and mining of coal, related products and other consumable
fuels related to the generation of energy. Excludes companies primarily producing gases classified in the
Industrial Gases sub-industry and companies primarily mining for metallurgical {coking) coal used for steel
18 production.

WM 4 » M| Effective close of Aug 31,2016 . ¥J

4] i




|ICB structures
Linking labels of categories in different languages

Four levels of classification, terminated by a definition of a company activities
The four levels are: Industry, Supersector, Sector, Subsector

ICB German Categories English Categories
Introducing the introducing the
definition definition

Industry 7000 VERSORGER 7000 Utilities

Supersector 7500 Energieversorgung | 7500 Utilities

Sector 7530 Elektrizitat 7530 Electricity

Subsector 7537 Alternative 7537 Alternative
Stromerzeugung Electricity

Observing that one and the same word in one language can be translated

by different words in the target language, depending on the level in the taxonomy:
Electricity => Elektrizitat|Stromerzeugung;

Utilities => VERSORGER | Energieversorgung



|CB structures

Linking words used in definitions across language

Definitions associated with the subsector “7537 Alternative Electricity”

7537 Alternative Electricity (EN)
Alternative Stromerzeugung (DE)

English Definition

Companies genergting and distributing electricity from
a renjewable source. InC ies that produce
solaf, water, wi nd city.

German Definition

~
Firmen, die Str‘o/ause}euqbaren Quellen erzeugen
und vertreiben. Einschliellich Firmen, die Solar-,

Wasser- und Windenergie sowie geothermische
Energie erzeugen.

We observe: the term/word to be defined is probably the label

“Alternative Electricity”. The intensional definition could be the first sentence

in the definition, while the extensional definition could be in the second sentence
But this might be valid only for this one example. Not sure if we can generalize.
We can try to link the (sequence of) words in both languages.




Comparing to GICS

Like ICB: Also four levels of classification, terminated by a definition of a company activities
The four levels are: Sector, Industry Group, Industry, Sub-Industry

German Categories English Categories
Introducing the introducing the
definition definition

Sector 55 Versorgungsbetriebe 55 Utilities

Industry Group 5510 Versorgungsbetriebe |5510 Utilities

Industry 551050 Unabhangige 551050 Independent
Energie- und Erneuerbare |Power and Renewable
Elektrizitatshersteller Electricity Producers

Sub-Industry 55105020 Erneuerbare 55105020 Renewable

Elektrizitat Electricity




Comparing to GICS

Definitions in GICS are more extensive

55105020 Renewable Electricity (EN) /
Erneuerbare Elektrizitat (DE)

English Definition

Companies that engage in the generation and distribution of electricity using renewable
sources, including, but not limited to, companies that produce el¢ctricity using biomass,
geothérmal energy, solar energy, hydropower, and wingd power. fxcludes companies
manufdcturing capital equipment used tp generate electricity uging renewable sources, such
as manlfacturers of solar power systens, installers ¢gf photovolfaic cells, and companies
involved in the provision of technology, components, and servig¢es mainly to this market.

German Definition

Unterne‘Kmen, die in der Herstellung/und Verteiluhg von Elektrizitat unter Verwendung von
erneuerbaren Energien tatig sind. E/ngeschlossep, aber nicht beschrankt auf, sind
Unternehmen, die Elektrizitdt und/oder elektrigche Leistung durch Energiequellen wie
Biomasse, Biogase, Sonnen-, WasSer- und Windkraft herstellen. Ausgeschlossen sind
Unternehmen, die in der Herstellung von Ausristungsgitern flr Stromherstellung unter
Verwendung erneuerbarer Energien tatig sind, wie Hersteller von Sonnenkraftanlagen,
Installateure von photovoltaischen Zellen und Unternehmen, die ihre Technologie,
Komponenten, und Dienste hauptsachlich diesem Markt anbieten.

We observe, like for ICB : the term/word to be defined is probably the label “Renewable Electricity ”. The
intensional definition could be the first sentencein the definition, while the extensional definition could be
in the second sentence. But this might be valid only for this one example. Not sure if we can generalize.
We can try to link the (sequence of) words in both languages.




Languages covered by GICS vs ICB

GICS: English and ICB: English and
e French * Chinese
e German * Danish
. * Estonian

e [talian e Erench
* Japanese * Finnish
e Korean * German
. * Icelandic

Portuguese . ltalian
* Russian . Japanese
* Simplified Chinese  Latvian

e Lithuanian

: * Spanish
* Spanish  Swedish

 Traditional Chinese



Cross-Lingual Completions

* |dea: If we can connect DE in ICB and De in
GICS for one category, we can then probably
copy the Russian version of GICS into ICB and
the other way round, the Estonian version of

ICB into GICS

* At end, merging both taxonomies, at least for
the labels



Adding the Russian definition for GICS 55105020 as a
label for ICB 7537 Alternative Electricity (EN)

7537 Alternative Electricity (EN)
Alternative Stromerzeugung (DE)

English Definition

Companies generating and distributing electricity from a renewable
source. Includes companies that produce solar, water, wind and
geothermal electricity.

German Definition

Firmen, die Strom aus erneuerbaren Quellen erzeugen und
vertreiben. EinschlielRlich Firmen, die Solar-, Wasser- und
Windenergie sowie geotherhmische Erkergie erzeugen.

Russian Definition
for GICS 55105020
(Renewable
Electricity /
Bo3obHoBAsAsemble
NCTOYHUKM
3N1E€KTPO3HEPTUN)

KomnaHun, gencreytowime B KauRCTBE NPoMYBOAUTENIEN M NOCTABLLNKOB
3NEKTPO3HEPIUM N3 BO30OHOBAASMbIX UCTOYNMKOB. BKtouas, HO He
OrpaHM4YMBanCb, KOMMNaHMK, KOTOpPNE NPOM3BOIAT I/TEKTPUYECTBO C
MCNo/ib30BaHMEM BUOMaCChl, reoTeEPMasIbHON SHEPTUKN, CONTHEYHOMN,
FMAPO3HEPTUN U 3HEPTUM BETpa. B AaHHYIO rpynny He BXOAAT KOMMNaHUW,
npoun3BoasLLne KanuTanbHoe 0b6opyaoBaHUE ANA BbIPabOOTKU 3/1EKTPOIHEPIUM
C UCNONb30BaHMEM BO30OHOBNSIEMbIX UCTOYHUKOB, TAaKUE KaK NPON3BOAUTENN
CO/THEYHbIX SHEPreTUYECKMX CUCTEM, KOMMNAHUW, 3aHUMAIOLMECS YCTaHOBKOM
$GOTO3N1EMEHTOB, B TaKXKe KOMMaHUN, 3aHMMaOLWLMECA NpeaoCcTaB/ieHNEM
TEXHONOMNIN, KOMMNOHEHTOB U YCAYr B OCHOBHOM 151 3TOFO PbIHKA.




Adding the Estonian definition for ICB 7537 as a label
for GICS 55105020 Alternative Electricity (EN)

55105020 Renewable Electricity (EN) /
Erneuerbare Elektrizitat (DE)

English Definition

Companies that engage in the generation and distribution of electricity using renewable
sources, including, but not limited fo, companies that produce electricity using biomass,
geothermal energy, solar energy, hydropower, and wind power. Excludes companies
manufacturing capital equipment used to generate electricity using renewable sources, such
as manufacturers of solar powef systems, installers of photovoltaic cells, and companies
involved in the provision of teghnology, components, and services mainly to this market.

German Definition

Unternehmen, die in der Hepstellung und Verteilung von Elektrizitat unter Verwendung von
erneudrbaren Energien tatig sind. Eingeschlossen, aber nicht beschrankt auf, sind
Unternehmen, die Elektrizjtat und/oder elektrische Leistung durch Energiequellen wie
Biomasse, Biogase, Sonnén-, Wasser- und Windkraft herstellen. Ausgeschlossen sind
Unternghmen, die in def Herstellung von Ausristungsgitern flr Stromherstellung unter
Verwengung erneuerbgrer Energien tatig sind, wie Hersteller von Sonnenkraftanlagen,
Installateure von phofovoltaischen Zellen und Unternehmen, die ihre Technologie,
Komponenten, und Rienste hauptsachlich diesem Markt anbieten.

Estonian definition
for 7537 (Alternative
Electricity /
Alternatiivne
elekter)

Ettevotted, mis toodavad ja levitavad elektrit taastuvast allikast. Holmab
ettevotteid, mis toodavad paikese, vee, tuule ja maapduenergiat.

(correct linkings?)




Further Steps

Need to lemmatize (at least certain) Wordforms for
generating an entry in the domain specific dictionary.

Linking to existing dictionaries and computational lexicons
for obtaining all the possible surface forms (and see if one
form is a privileged one in the domain specific context)

Extract the definitions and compare with other taxonomic
sources.

Compare to generic uses of the extracted entries (for
example with the Polyglot vectors, based on 117 language
version of Wikipedia:
http://polyglot.readthedocs.io/en/latest/Embeddings.html)



Other possible applications

* Cross-Lingual Ellipsis Resolution

— Taking advantage of the use of hyphen
compositiion in Germanic languages:

* Erdol- und Erdgasproduzenten => Erddlproduzenten
und Erdgasproduzenten

* Oil & Gas Producers => Oil Producers and Gas
Producers

« BH-ARARE => AHAABEH - HRFH
* Productores de petrdleo y gas => Productores de
petroleo de petrdleo y Productores de gas



Other possible applications (2)

 Taxonomy extraction (from definition 7530 ):

— Solar-, Wasser- und Windenergie” to Solarenergie,
Wasserenergie and Windenergie. In the definition we
also have the nominal phrase ‘geothermische Energie’

— Can lead to: “Erneuerbare Quellen” delivers “Energie”
and this type of “Energie” has various subtypes:
e “Alternative Energie” hasSubclass “Solarenergie” ;
* “Energie” hasSubclass “Windenergie” ;
 “Energie” hasSubclass “Wasserenergie” ;
* “Energie” hasSubclass “geothermische Energie” ;



Other possible applications (3)

* Ontology/Taxonomy merging/mapping

— Where ICB and GICS have very similar definitions, labels and
structure, can be merged.

— Else: classes can be mapped to each other or complement each
other

— Merging and mapping with other relevant sources, like Gemet
(GEneral Multilingual Environmental Thesaurus
https://marinemetadata.org/references/gemet)

* Ontology/Taxonomic corrections: cross taxonomy
and cross-lingual labels and definitions can lead
to restructuration of the original sources.



https://marinemetadata.org/references/gemet
https://marinemetadata.org/references/gemet

