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Abstract: Multidimensionality of concepts in multidiscipbny domains is a
problem terminographers have to deal with. We agypus Pattern Analysis
(CPA; Pustejovsky, Hanks, & Rumshisky, 2004) to ettraonceptual
dimensions according to context. The dynamic natfréhese concepts is
exemplified with the case study &fanD. On the other hand, knowledge
patterns (KPs) often convey different conceptuddtiens and are therefore
polysemic structures. The development of pattesedaonstraints can help to
disambiguate them and at the same time avoid ctualepoise, which would
be a first step towards the systematization of mat@ knowledge extraction.
Two KPs are analyzed in detafang* from, which conveys the conceptual
relationis_a and the polysemic Kfdrmed by
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Résumé La multidimensionalité conceptuelle dans les doem
multidisciplinaires est un probleme auquel les teagraphes doivent faire
face. On a appliqué I€orpus Pattern Analysi¢CPA ; Pustejovsky et al.,
2004) afin d’extraire les dimensions conceptuediel®n le contexte. La nature
dynamique qui caractérise les concepts est illasaréec 'exemple deAnD.
Par ailleurs, les patrons de connaissance (KPsjinespt trés souvent de
différentes relations conceptuelles, étant aing deuctures polysémiques.
Dans ce sens, le développement de contraintessssetes KPs peut étre une
bonne approche pour contourner le probleme delis@mie et en méme temps
éviter le bruit conceptuel dans les concordancels @présenterait un premier
pas vers la systématisation de I'extraction aut@uatde connaissances. Dans
cet article, on présente I'approche suivi dansdlgse de deux KPsang*
from, exprimant la relationis_a et formed by un des KPs les plus
polysémiques.

Mots clés Extraction de connaissances, Multidimensional@érpus Pattern
Analysis, Patron de connaissance.
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1 Introduction

According to Kageura (1997: 120) the charactesstita concept are frequently
specified from different points of view or facefar{ction, material, shape...) and the
set of characteristics that constitutes a conceptnaérmally multidimensional.
Moreover, when concepts are represented in diffecemtexts (i.e. specialized
subdomains) certain facets or dimensions becomee noorless salient. Corpus
linguistics provides the clues to distinguish whitimensions are activated in each
case and a sound methodology must be applied tdy sthis contextual
multidimensionality in a consistent way.

Corpus Pattern Analysis (CPA; Pustejovsky, Hank&unshisky, 2004; Hanks &
Pustejovsky, 2005) investigates syntagmatic catefior distinguishing different
meanings of a polysemous predicate. The procedursists of three components: (1)
the manual discovery of selection context pattéwnspecific verbs; (2) the automatic
recognition of instances of the identified patter(® the automatic acquisition of
patterns for unanalyzed cases (Rumshisky et d06:2829).

We apply the CPA approach in a slightly differeywWe analyse concordances
starting with a direct search of specialized termfier that, they are classified
according to the dimensions they show, where diffeikknowledge patterns (KPs;
Barriere, 2004) can be associated to different eptual relations. Then we analyse
multidimensionality according to context. In thisnse, Rumshisky et al. (2006)
indicate several ways in which different contextdnsions expressed in the selection
context patterns can affect the semantic interpogtaof a predicate. According to
them,the most frequent source of meaning differentiatibmerbs lies in contrasting
the argument types filling each argument gidem, 330). However, here CPA is
applied to identify how context can affect the tielaal behaviour of a concept. In our
experience,the most frequent source of context differentiatimin a concept's
behaviour lies in contrasting the specific valu#m§ each dimension

On the other hand, a pattern-based search is ctatliic order to find new
relations among other concepts. The problem iskihaviedge patterns are very often
polysemic structures that convey different concaptelations. As a result, the
development of pattern-based constraints can leisambiguate them and at the
same time avoid conceptual noise.

2 Conceptual dimensions

Contextual multidimensionality is derived from tbiguated nature of concepts. It
occurs especially in the case of concepts withva degree of specificity. We call
themversatile conceptbecause they are involved in a myriad of eventsthay are
not always related to the same concepts or thréluglsame relations, especially in
interdisciplinary domains.

For example, the concepaND is generally (or prototypically) defined as a kiofd
sediment located in the sea, rivers or soil layétewever, in real textSSAND
activates many other dimensions. In a more gertgalain, such aseoOLOGY, the
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concept is linked to others througiipe as a kind oBEDIMENT; attribute, related to
grain size as a classification parameter; amaterial linking the concept to the
natural elements of which it is pa#ta{LEY , SOIL, AQUIFER, DESERT, etc):

GEOLOGY

T¥PE

, suspended sediment has been categorized as suspended sand, si1t, and «<lay. The transport of each class is
ot drain by gravity and earthen material such as rock, sand, gravel, or clay. This means that a 10 unit drop
MATERIAL

consisting  of a heterogeneous mixture of clay, silt, sand, gravel, and boulders ranging widely_in size and
n Maine. Sediments are composed of fine clays, s5iTt, sand and organic matter. Sediments are supplied to the
s have been proposed to classify sediments composed of sand-silt-c ay mixtures in natural systems without, how
arbonate) areas or where soils and aguifers consist of sand and gravel. These natural features enable ramd in
ATTRIBUTE

Petri parallel at a depth of 200 m in muddy and fine sand sediments, representing 2 % of the total assembla

A comprises sandy sediments sites (medium and coarse sand) with a Tow percentage of fines and total wolatil
decelerated, sediments ranging from medium boulder to sand-sized were deposited. sedimentation was controlled

Fig. 1—sAND in theGEOLOGYdOmain.

COASTAL PROCESS
MATERIAL
A beach is an_area of sediment accumulation (usually sand) exposed to wave action along the coast. Beache
was designed along the entire stretch of sR-105 as a sand berm with crest elevation at +30 feet mLLw. sand
sion and producing broader beaches. sSpits and bars & sand spit is one of the most common coastal Tandforms.
e sedimentary terraces or “raised beaches” containing sand and gravel deposits. The coastline forms a chain
TMuvium (debris from va'l'\aﬁ sides), channel deposits (sand and gravel), and vertical accretion deposits (cla
T medium to coarse sand. Channel banks are composed of sand and mud (silt-clay content awveraging 30-40%) and
PATIENT
b¥ sand bars, which are formed by wave action moving sand onto and along the heach. The river s then only
evel factors.\par Most storms move large amounts of sand from the beach to offshore; but after the storm, t
ngle. The longshore current can carry large amounts of sand along the coast and can form spits (narrow peninsu
longshore drift. Longshore drift erodes_and deposits sand continuously along the  beach. The sand that is r

different areas of the continental shelf and slope. Sand heing the largest, is transported b% waves towar
action. ouring the summer months when waves are Tow, sand is deposited on the beach, forming a high and wide

Fig. 2—SAND in the COASTAL PROCES&lomain.

COASTAL DEFEMNCE

MATERTAL

them recowver naturally. (see also case 2.) However, sand fences can be erected to help dune recovery after
ss impacts associated with construction of a nearshore sand berm. Baseline condition descriptions included dis
andward 550 ft of the west jetty were constructed as a sand-fi11 dike, with a crown elewvation of +4 ft mlt and
FUNCTION

e also important to "‘a”¥ beaches because they act as a sand source. Many fish actively feed on the coral. Fo
important beneficial effects. First, beach nourishment sand directly protects the natural dune-bTuffs from waw
sources of sand. Sand Sources for Beach Wourishment Sand for nourishment projects is from a variety of envi
icate a highly wariable environment. Thus, before this sand body s used for beach nouriskment, further coring
PATIENT

der to restore it to its former width. The addition of sand to the beach by dredgmﬁ and pumping sand from of

s L

ng wave energy in the case of breakwaters and trapping sand in the case of groins s influencing the sand m
jacent heaches, artificial sand bypassing can be used. sand bypassing is the hydraulic or mechanical movement

Fig. 3— SAND in theCOASTAL DEFENCEdomain.

However, in aCOASTAL PROCESIomain (see Fig. 2), salient dimensions become:
material although values (natural elements) are restridtedtoastal onessAND
BARRIER, SAND BERM, SAND SPIT, BEACH, etc.); andpatient where the concept is
involved in certain natural process®gAyE ACTION, STORMS LONGSHORE CURRENT
DEPOSITION. If context is again restricted to tkk®ASTAL DEFENCEdomain (see Fig.
3), dimensions are still the same, but values aalized to artificial elements
(FENCE, BERM, DIKE) Or pProcessesTRAPPING PUMPING DUMPING). Furthermore,
there is a new dimension, highlighting the funcéibnature of the concept in this
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specific context SAND protects DUNE-BLUFFS, SAND BODY is used for BEACH
NOURISHMENT, etc.). These three domains form a hierarabsO(OGY = COASTAL
PROCESS—> COASTAL DEFENCH, but in a completely different domain, changes ar
more remarkable:

WATER TREATMENT
INSTRUMENT

e water column. This eguipment is called a detritor or sand catcher. Sand grit and stones need to he removed
5 1 of water were collected after filtration through sand filters. chlorine concentration used in  the axper
d grit removal primary treatment typically includes a sand or grit channel or chamber where the welocity of
first nitrifying the wastewater by passage through the sand filter, then recirculating the nitrified effluent

FUNCTION

Tso called "effluent pu'lishing". [edit] Filtration sand filtration removes much of the residual suspended
water-treatment plants in the Kingdom utilize imported sand for filtration. The objectives of this research pr
beds for wastewater sludge reguire a specific type of sand in order to dewater the sludge guickly. Author war

Fig. 4— sAND in thewATER TREATMENTdoOMain.

In the WATER TREATMENT domain, a new dimension is found, wheyanD is
linked to a particular instrument used in wateratmgent plants. The functional
dimension now has a different valuaLfRATION) and patient and material are no
longer representative conceptual dimensions.

Yeh and Barsalou (2006) claim that when situatians incorporated into a
cognitive task, processing becomes more tractdiae twhen situations are ignored,
and the same can be applied to knowledge acquigitiocesses. As a result, a more
believable representational system should accantefconceptualization according
to the situated nature of concepts.

We are developing context-based conceptual netwdoks dividing the
interdisciplinary field of the environméfrin different contextual domains, but first we
need to knowwhich concepts are activated in each situation laow to extract this
information. This is where CPA can help to accostplour aim. In our approach,
patterns expressing contextual information delicgihceptual dimensions, which at
the same time delimit domain membership.

First of all, if a concept only activates a part&zudimension in just one domain,
the identification of any KP linking the conceptttat dimension will be enough to
associate the concept to a concrete domain. Inabe ofSAND, if a KP expresses the
instrument dimension, the concept will be automatically assdj to thewATER
TREATMENT domain.

Neverthelessgomain disambiguatiors not that easy when different domains can
activate the same dimensions and, as a resultakPgsually the same. For example,
if SAND is found next to KPs likeonsist of comprising formed from containing or
composed @fthe material dimension ascribes concepts to three possible idgma
GEOLOGY, COASTAL PROCESSESand COASTAL DEFENCE Sometimes, certain KPs
express a particular dimension in just one domsiich asmade of whereSAND is
always related ta@OASTAL DEFENCE because the pattern needs the activation of an
artificial concept. However, most of the time, thé not the case, and domain
disambiguation requires a second step based okirteof values associated to each
dimension. At this stage, semantic annotation sedmsonly way to differentiate

2 http://manila.ugr.es/visual/
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domain membership. As mentioned above, indBeLoGY domain materials must be
natural elements found in nature, in theASTAL PROCESSdomain, materials are
restricted to those found in the coastal area, innthe COASTAL DEFENCE domain
materials are no longer natural elements. Consélguannotation should be concept-
oriented, differentiating all concepts in the hiehy and assigning each of them to
particular contexts.

3 Knowledge patterns

Many KPs can be found in the manual identificatiwacess. However, automatic
extraction needs a certain level of reliabilityb®e effective. In table 1 we show some
of the most reliable patterns for seven concepelations in our specialized domain:

Table 1. Knowledge patterns and their conceptual relations

Relation Knowledge pattern

Is_a such as, rang* from, includ*

Part_of include*, consist* of, formed by/of

Made_of consist* of, built of/ffrom, constructed @ifrmed by/of/from
Located_at form* in/at/on, found in/at/on, tak* pdain/at, located in/at
Result_of caused by, leading to, derived frommied when/by/from
Has_function | designed for/to, built to/for, purp@seo, used to/for
Effected_by carried out with, by using

Most patterns are general language expressionsande applied to many other
domains. Domain-specific patterns are generallyemetiable, such asuilt of/from
and constructed ofHowever, even reliable ones show a certain degifeenceptual
noise and polysemy. Thus it is hecessary to discoseain rule constraints according
to each KP’s specific needs. In the next sectiomswll deal with the KPsang* from
andformed by

3.1 KP rang* from

One of the most reliable KPs that activates thatig is_ain the environmental
domain israng* from. However, whemang* from is followed by a number (see Fig.
7), the relation that is expressed is always of mitade. The same goes for the
combination with a number written in full, or anvado or an article and a number.
For example, measurable concepts suchRasvTH TIMES andRECHARGE EVENTSare
defined by certain time and amount combinationsréfore, if our aim is to analyze
theis_arelation, there should also be restrictions on wagpressing duration such
as minute, hour, month, day, week, etc. (see Fig. 5

Furthermore, if the terms are too far away from Kiig it is very hard to extract
useful information from the concordance (see Fig. This noise could be partly
solved with the implementation of a candidate tewtractor. This way, terms which
did not fall under the consideration of specializedns would be excluded from the
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extraction process from the beginning. Anaphoraldvatill be a problem, but the
validation of conceptual propositions would beeast more efficient.

ditions. Temperatures in Italian rice fields typically range from 15 to 30 oC (Schitz et al., 1990). we chose
ved at different locations with aggregation timescales ranging from 15 min to 2 days. The theoretical and ohse
a marked thermocline around 30 m depth; temperatures ranged from 15 to 17&°C in the epilimnion and 7A*C in
by Tand clearing, grubbing, grading, and construction range from 149,45 to 198,494 acres, or 25 To 33 perce
he same image analysis system as in the present study ranged from 15 to 90 mg € md€“3 from March to october
ow downgradient wells. water table depth in the wells ranged from approximately 5 to 8_feet below the ground
eas that are stratified into 79 beach sampling units, ranging from ca. 3 to 37 km in length, and which are m
913, Throughout the collected samples in 1899, the TDS ranged from a minimum of 5900 mg/1 to a maximum of 14,2
cannot proceed much because the bedrock is at a depth ranging from about 100 to 120 m. However, several sacto
ater aguifers of Worth Carolina, pesticide detections ranged from Jess than 1 to 34 percent of standards or
tandards or guidance levels. Tha remaining detections ranged from less than 1 to 50 percent of standards or
n plane and relatively steep beaches with growth times ranging from hours to one month. Less steep equilibrium

Fig. 5— Noise in the KRang* from: numbers and magnitude.

n, 1993; Mehrotra and Diwya, 1994). These studies hawe ranged from statistical models to conceptual rainfall-r
three-dimensional computer pictures of ocean animals, ranging from plankton to large fish. This new technolog
and among the organisms themselves. These interactions range from the formation of tiny plankton patches that

t to sea wia riwers, streams and storm drains. Ohjects ramgimg from detergent bottles, hazardous medical waste
aguifers, estuaries and wetlands. The existing methods range from guick and simple assessmemts where environm
a wide range of other surwey and analytical technigues ranging from remote sensing to sampling of cetacean tis
on for relatively small projects. applicable rojects range ?rom docks or riprap revetments in artificial Ta
The authors examine four different model fDqu?at1DﬂS, ranging fram simple deterministic optimization based on
v, these approaches have a number of problems, ranging from obvious wisual impacts to the elimination
spectrum of biological and ecosystem organization, and ranging from selected hiomarkers and tissue responses,

T biodiversity change that are occurring across scales ranging from species to ecosystems, rather than treatin
dies several ¥11Dmetres wide and up to I5m thick. They range grnm massive to well-stratified and show Tlarge in

Fig. 6— Inadequate concordances of therdRg* from.

The knowledge patterrang* from has proven to be a very reliable pattern if the
above-mentioned restrictions are taken into accdtist not only very informative for
the extraction of hyponymic relations, but also felations of coordination, as the
expression requires at least two coordinate coecept

shéries 1998). Marine waters The marine emviromment ranges from the inhtertidal zone to the vast waters of t
ia testudinum). Seagrasses normally occur in sediments ranging from sand to mud in relatively protected emvir
occur in _both fres%water and marine environments that range ?rom pelagic to henthic and Tittoral to deep-sea
number of species with different feeding strategies, ranging from phagotrophic dngestion of particles to ph
ow-to-moderate wave energy-coasts with beach sediments ranging from fine sand to pebbles [pally and Pope, 15986
rada (Tarragona) is composed of different beach-types, ranging from 1nnE, straight beaches to pocket beaches
ar. where a wvariety of coarse material exists, ranging from pebhles to large boulders, one fin
three-dimensional computer pictures of ocean animals, ranging from plankton to large fish. This new technolog
<iomarine sediments (which is a mixture of sediment, ranging from <lay to boulders). These were later rewo

Fig. 7— Hyponymic and coordination concordances of thedi®* from.

From figure 7, the following information can be mxdted:FINE SAND and PEBBLE
iS_aBEACH SEDIMENTS LONG BEACH andSTRAIGHT BEACH iS_a BEACH; SAND, MUD,
CLAY andBOULDERiS_aSEDIMENT.

3.2 KP formed by

As in the case afang* from, certain constraints must be applied in ordenuich
noise. However, the main problem of the fPmed byis polysemy. Concordances in
figure 8 show the wayormed byworks in the three different dimensions it can
express, although thesultdimension prevails ovgrart andmaterial (see Fig. 8).

The disambiguation of this polysemic KP requirefedént steps. If the KP is
followed by a verb, it is definitely related to tresultdimension. Instead, if the KP is
followed by a noun, it can be linked to any of ttheee dimensions. Then the
difference lies in two factors: if the noun is apess concept type, the concept still
falls into theresultdimension; if the noun is an object concept type,dimension can
be eitherpart or material but if the noun is uncountable, it will alwaySereto the
material dimension, whereas countable nouns will always\holes withparts
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RESULT

is the distufbinﬁ force of a seiche. seiche is a wave formed by the rocking of water in an enclosed water are
e lower berm 1z the natural orpar_ normal berm and is formed by the uprush of normal wave action during the o
urce: GeomophoTDgy From space  Delta coasts are those formed by the deposition of sediment at the mouth of a

ep-walled ~§0-m deep gorge in rock avalanche  debris, formed by headward erosion of seepage-fed streams emer

s 1ie adjacent to Tedge outcrops. Boulder beaches were formed by glacial scourin and deposition and hedroc

level fluctuations. The higher berm, or storm berm, is formed by wave action during stormipar conditions. pur
PART

19897 and form ice. Barents Sea bottom water (BSBw) is formed by cold, hyper-saline cascades, which sT1ide down
olidated rocks . The Earth's surface in most places is formed by soil and by unconsolidated deposits that rang

MATERIAL

et al., 1999]. Both units correspond to alluvial fans formed hg breccia and cnng1nmerates, which distally pas
r the Roman community. The cuspated delta was formed ' alluwial sedi- ments carried by the ri

Fig. 8— Conceptual dimensions expressed byftifhed by

4  Conclusions and future work

In order to construct a knowledge resource baseti@real behaviour of concepts
in all the possible contexts of a domain, all themehsions of multidimensional
concepts must be taken into account. On the otled,hwe have shown how
constraints can be defined for KPs to facilitatewledge extraction. Needless to say,
there is still much work to be done before achigvem automatic knowledge
extraction system. For example, even if all KPsenightly constrained, we are still
analysing terms, and synonymic values may seererdiff concepts. That could be
solved if knowledge representation and extractimt@sses were complementary. In
this way, an ontological system could inform thdraostion system and semantic
annotation could be based on an already definerhraigy. In any case, manual
validation would still be necessary.
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