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Abstract

This paper extends the experience of parsing other five, sen-
sibly different, Romanian, French, and German largest dictio-
naries, to DMLRL (Dictionary of Modern Literary Russian
Language) [18], using the optimal and portable parsing method
of SCD (Segmentation-Cohesion-Dependency) configurations [7],
[11], [15]. The purpose of the present paper is to elaborate the
lexicographic modeling of DMLRL, which necessarily precedes
the sense tree parsing dictionary entries. The following three
SCD configurations are described: the first one has to sepa-
rate the lexicographic segments in a DMLRL entry, the sec-
ond SCD-configuration concentrates on the SCD marker classes
and their hypergraph hierarchy for DMLRL primary and sec-
ondary senses, while the third SCD configuration hands down
the same modeling process to the atomic sense definitions and
their examples-to-definitions. The dependency hypergraph of the
third SCD configuration, interconnected to the one of the second
SCD configuration, is specified completely at the atomic sense
level for the first time, exceeding the SCD configuration model-
ing for other five dictionaries [15], [14]. Numerous examples from
DMLRL and comparison to DLR-DA R Romanian thesaurus-
dictionary support the proposed DMLRL lexicographic model-
ing.

Keywords: new approach to dictionary entry parsing; the
parsing method of SCD configurations; parsing the largest Ro-
manian, German, French, and Russian dictionaries; lexicographic
modeling.
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1 Dictionary Entry Parsing with SCD Configu-
rations

The general idea behind parsing a thesaurus or dictionary can be re-
duced to transforming a raw text entry into an indexable linguistic re-
source. The typical representation of the parsing result of a dictionary
entry is its sense tree structure.

The aim of this paper is to prepare the DMLRL (Dictionary of
Modern Literary Russian Language) [18] for parsing with the method
of SCD (Segmentation-Cohesion-Dependency) configurations [7|, [15],
starting with its necessary lexicographic modeling [16], [1]. We rely
on the experience of modeling and parsing very efficiently other five
largest, complex, and sensibly different thesaurus-dictionaries [11], [15]:
DLR (The Romanian Thesaurus — new format) [2], [11], DAR (The
Romanian Thesaurus — old format) [28], TLF (Le Trésor de la Langue
Francaise) [23], DWB (Deutsches Worterbuch — GRIMM) [17], GWB
(Gothe-Worterbuch) [17].

An SCD configuration has the following computational components
[7], [15], [27]: ® A set of marker classes: a marker is a boundary for
a specific linguistic category; e A hypergraph-like hierarchy that es-
tablishes the dependencies among the marker classes; ® A searching
(parsing) algorithm. The parsing algorithm is designed to perform the
following actions: recognize the markers within the text, identify the
text structures / spans they bound, and classify these structures ac-
cording to the pre-assigned hierarchy of marker classes. The algorithm
is applied to a specific SCD configuration of marker classes and hier-
archy, strictly depending on the semantics standing behind that SCD
configuration. Such a semantics involves specific markers, marked cat-
egories, and their (partial ordering) hierarchies to be applied along the
corresponding text span (or lexicographic segment) to be parsed.

The developed parsing strategy merges the following three SCD
configurations: the first one has to separate the main lexicographic seg-
ments [22 :2] of a thesaurus entry; the second SCD-configuration should
parse each entry segment, concentrating on the sense description seg-
ment and its sense-tree extraction [11], [12], [14], [15], [16]. This partic-
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ularly important SCD-configuration, which obtains the entry sense tree
exclusively from the sense marker sequences, coincides with the DSSD
algorithm in [11]. This algorithm (and SCD-configuration) continues
with a third SCD-configuration that parses each node in the generated
sense-tree for obtaining the atomic definitions / senses (i.e. finest-
grained meanings) of the entry, according to the lexical-semantics mod-
eling of the thesaurus-dictionary; e.g. for DLR-DAR [11], [14], [15],
for DMILRL [16], [1], and also the remarks concerning the new types of
definitions / senses, definition examples, etc.), i.e. their lexicographic
types and dependencies.

Parsing with SCD configurations means a good (sometimes, thor-
ough) measure of prerequisite semantic modeling of the text, establish-
ing of the marker classes for syntactic-discursive structures driven by
certain precise semantics, determining the dependency hypergraph(s)
for the considered marker classes, recognition of the markers in the
text, and extraction of the marker sequences (only). In such a con-
crete SCD configuration, parsing means to compute the dependency
relations between (among) the markers in the marker sequences of the
text, according to the dependencies incorporated ab initio in the pre-
established dependency hypergraphs for the marker classes of the con-
figuration.

To notice the important computational characteristic that parsing
with SCD configurations is a procedural-oriented tool and a completely
formal grammar-free one, the latter device being proved to be cumber-
some and inefficient when applied to free, general, or specialized (such
as dictionary entry) kinds of natural language texts.

2 Homonymic Entries in DMLRL

The homonymic entries in DMLRL (Dictionary of Modern Literary
Russian Language) are discriminated by indexing each of the homonyms
with Arabic numerals followed by dot, all in Arial font, Regular and
Bold format. These indexes are positioned in front of each homonym-
word lemma, enumerating increasingly all the homonyms of the same
word-lemma in the dictionary. An example of four homonymic entries
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of the word "BBI'TOK?” is present in DMLRL [18 :860-861].

The first two of these entries may cause the same possible ambi-
guity between the second sense of "BBITOK?” first entry, introduced
by the sense marker ”2.” (font Arial; correct font: Times New Ro-
man), and the index of the second homonymic entry, starting with the
similar but slightly different marker ”2.” (Times New Roman; correct
font: Arial). If the parsing program works properly and associates un-
equivocally the homonymy index to the DMILRL entry lemma (which
is written with bolded capital Cyrillic letters), then there should not
appear ambiguities when discriminating and parsing the lexically inde-
pendent homonymic entries in DMLRL. The (ambiguity-introducing)
original example is [18 :861]:

1. BBIYOK, uka, m. [1. Pasze. VYwmeHbmr.-jack. K ObIK
(1. Beik B 1 3Ha4.); Mosomoii 6bIK. B cmatike y Kysneyoewx poc
ObLM0%K, HU3K0A00bI, KPACHDIT, C PONCKAMU, MOTONCUMYU MG WUUKL.
Bagopu. Amyp-Bartiomika. Jlocu copacwiearom poza; cmapwie camiyvi 6
dexabpe — aneape, mosodvie bLIUOKU — 6 KOHUE (Pespars — 6 mapme.
®opmos. Cuoyra. Cuenonbita. O B cpasu. |Cepreii| suwcaywusan
NPEOAONCENUA MOAYA, HACYNUBULUCH, CKAOHUSG, KAK ObIMOK, 20408y U
nanpyotcurue wero. llepsentt. Jup. Tomuaun. < CMOTpeTD, TIISIIETD 1
T. 1. 6brarkoM. CMOTpeTh XMYPO, UCIOI00bs.— Hy, a napruwky-mo!..
cavtcati u ezo!  Ymo, cmompro, on y meba maxum bviurkom 2aadum,
cao6a we ckagicem. I'purop. Peibaku. Jlewwka cmompen na nezo |mup]
HE KaK npescde — WUPOKO OMKEDPLIMBLMU, ACHHMU CEPOMU 2AA3AMU, —
a OvuKoM, UCNOOA00bA U 0ocudan Om Heeo OOHUL Henpuasmmocmed.
Ily6os, I'ope ogaomy. < Ilute Gbrakom. Cm. Ilurh.~ Ckasxa npo
6eno20 6viura. Cm. Ckazka.

2.| Ilepen. Pasze. O MOIOIOM yHIpsIMOM 4esIOBeKe (OOBIYHO B
dbyHkIMH cKazyeMoro).— Oxr moi, Obu0K HECYPA3HULL ..  2DOTOMAA
Cusoaan wamarowemyca Kpomyauny. Jleon. Koner menk. des. Bcex
WUPOKOBUEE 00036a.4 OH Kpomamu, 6 Hwxy — 6viurom, b6e3desvHUuKoM-
oyarom. Ilandep. Bpycku. ~ Bwuimsb 6wvuky Ha sepesoure. Cwm.
BrITh.

— IMonukapnos, 1704: 6srayk; Hopacrer, 1780: 6br4ok.

2. BBIYOK, 4ka, m. 1. Peiba oTpsga OKyHEOOPa3HBIX.
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Yepromopcerue, xacnutickue Oviuku. A u mexaHur yousu ¢ nasydol
POOY U HAM TONAOGAUCH 0%EHD KPYTHDBLE, TMOACTIO20408ble bbiuky. Tex.
Ocrp. Caxamua. OHu NoUMGAY .. 00HY 20p0ywy u 08YT OvIUKOS-
NOIKAMEHUUKOS € NeCmpPoti OKPAcKOT U 0paHacesoti Katumoti Ha MemMHOo-
0AUBKOBOM, CNUHHOM naasHuxe. Apcen. [epcy ¥Yzama. Jlo wezo ok
npo3pauHa 6atuKaNy ... ... ...

3 The Main Lexicographic Segments in DMLRL

In [11], [12], [14], [15] there have been analyzed the first and second SCD
configurations of the following five thesaurus-dictionaries: DLR (The
Romanian Thesaurus — new format) [2|, [11], DAR (The Romanian
Thesaurus — old format) [28], [13], [15], TLF (Le Trésor de la Langue
Frangaise) [23], [15], DWB (Deutsches Worterbuch — GRIMM) [17],
[15], and GWB (Gothe-Worterbuch) [17], [15]. This knowhow is ap-
plied and extended in this paper to DMLRL (Dictionary of Modern
Literary Russian Language) [18].

The first SCD configuration has to recognize the lexicographic seg-
ments of a DMLRL entry. DMLRL comprises (at least) five types
of lexicographic packages / segments: (1) a morpho-lexical package /
segment, (2) the sense description segment, (3) a TildaDef pack-
age or segment of definitions (see subsection 3.3), (4) the morpho-
syntactic variant segment, and (5) the etymology segment of the word-
lemma. The morpho-lexical definition package is obligatorily present at
the beginning of each entry, immediately after the word-lemma. The
morpho-lexical package may occur also at the sense lower-levels of the
entry sense tree. The TildaDef package can be attributed not only
to any (sub)sense description level of the entry but also to the root-
sense (zero-level sense hierarchy). When this package / segment begins
at new paragraph (NewPrg typographic marker), the TildaDef package
is assigned to the entry root-sense. The same NewPrg lexicographic
marker is met in DAR thesaurus-dictionary [15], [14] (see subsections
3.2, 5.2).

In the following subsections, some examples of DMLRL lexico-
graphic segments are given. We notice that the structure of lexico-
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graphic segments for large thesaurus-dictionaries, recognized within the
first SCD configuration, is linear and simple, in general [14], [15]. How-
ever, remarkable exceptions are the oldest dictionaries studied, namely
the German DWB [17] and the Romanian DAR [28], [15], whose de-
sign began in 19-th century for both.

3.1 The Morpho-Lexical Segment of a DMLRL Entry

The entry BBITD is enlightening for the morpho-lexical segment: this
lexicographic package / segment covers the first rows, from the word-
lemma until the first primary sense introduced by the marker ”1.”, in
bold [18 :856]. With this marker begins the most important lexico-
graphic segment of DMLRL entries (and in any dictionary), viz. the
segment containing the lexical-semantics descriptions of entry senses,
called the sense description segment.

BBITD,

I. Kak camocrositenbubiil rnaron ozuadaer: 1. CymecTBoBaTh.
He z2060pu ¢ mockoti: ux nem; Ho ¢ baazodaprocmuso: bviau. 2Kyk.
Bocromunanue. B dumnom 3apese ecmasan pacceem. 1opod 6via.
Cezodns wnem ezo. Cypkx. Topon O. Ilpownoe weaosewecmea —
IpazoUeHHAA COKPOBUWHUYA HEUCHUCAUMBLE Bo2amems .. Dmu bozam-
cmea 6viAL, O eCmb CYULLCTNBOB8AAL K020G-MO PEAAbHO 60 BPEMEHU.
ITarunan, Bockpent. u3 MmepTBoix. » 2Kui-6 bI J1, 2Kmta-0 bIJI a U T. II.
KWL 1@ 6 bl 1. Hap.-noam. YIorp. Kak Ha4aJIo [IOBECTBOBAHUS, CKA3KI
u 7T 1. Kusa-6wvaa edosa, Tomy sem eocemv, Oednas cmapyura.
[Iymk. Hdomuk B Komomue. Bo spemsa ono owcun da 6w B Mockse
boapurn Muxaun, IIpozsanvem Opwa. Jlepm. Bospum Opma. < O
KAaKOM-JI. BpEMEHH, IIEPUOJIE, IIOpe U T. I. Bwuia ocenv. Boua noadens.
Buna ma emymman nopa, Kozda Poccus monodas, B bopenvax cunv
nanpsean, Myocana ¢ eenuem Ilempa. Ilymk. Ilonrasa. ... ...
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Other examples of DMLRL morpho-lexical segments are the fol-
lowing (shaded part) ones |18 :781]:

BPOIITIOPOBATD, [SoNpI e e ipo]

oTIeYaTaHHble JUCThI B KHUI'Y MJIM OPOIIIOPY COOTBETCTBEHHO HyMepa-
nuu. Ilpu u3manmm >XKypHaia MHE IOBEPSIIOCH TOJBKO OPOIIIOPOBATH
TUpPasKk, HAIMCAHHLIA II0J KOIMPKY B HECKOJILKO 3K3eMILIAPOB. A.
I'yceB, Ot ubbp. 10 AHTAPKT.

— C uHbIM (ycmap.) HAIKC. ¥ IPOM3HOIL: O P OM U P O B A T b.—
Haab: OpomupoBarb; Yimakos, 1934: 6pommopoBars.— Ot dhpaHil.
brocher — crmBaTh JIUCTHI KHUTH.

BPOCATD. a10,a € 1 b, necos.; GpocuTs, 6oy, 6po e,
npue Cmpad, npows. 6 p o 1 € i b, 8 5, 0°€, €06 MEPE. H HETEPe.

1. [lepex. Peskum jBuzKeHneM, B3MaxOM 3aCTaBJISATH MEPEMEIIATHCH
B BO3JIyXe B KAKOM-JI. HAIPABJEHUU KOIIH, 4TO-JI.; Kiuaarh (B 1 3Had.).
Bpocums kamenn, nasky. ... ...

Within MorfDefs of the morpho-lexical segment, several SpecDefs,
SpSpecDefs, LexVarDefs etc. may be inserted (see subsection 5.2).

3.2 The Sense-Description Segment

The investigation of the lexicographic segment devoted to the lexical-
semantics sense description is focused in Sections 4 and 5 below, which
contain interesting examples for sense and definition description mark-
ers, together with their dependencies, represented as procedural, inter-
connected hypergraphs. The complete analysis of this segment consti-
tutes the second and third SCD configurations, which is naturally the
most important enterprise for the lexicographic modeling of the dictio-
nary entry parsing process.

3.3 The TildaDef Package / Segment of Definitions

The TildaDef definition is introduced by the DMLRL-specific marker
tilda ”~", being written in bolded and italics Times New Roman font,
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at the end of a sense / subsense description. The TildaDef package is
NewPrg non-marked when attached to an entry having just the sense-
root or to the proper subsenses of the word-lemma, but NewPrg marked
when assigned to the root-sense of an entry with proper subsenses.

In the present DMLRL lexicographic modeling associated to the
parsing method of SCD configurations, the TildaDef definition header
is defined as the bold and italic text span situated between the Tilda
?~” marker and: (1) a literal enumeration marker, (2) the first
RegDef, or (3) the first RefDef (Reference Definition) part that fol-

lows (see Fig. 2). Samples of TildaDef headers (see the example be-

low): Bpocam,/Gpocum deneu na semep.: Bpocam opysicue.

In general, the TildaDef package of definitions is attached to a
proper subsense (at least one level below the root-sense level) of the
dictionary entry, but it is also possible that TildaDef (package) to be
the single definition of the entry root-sense. When in final position, the
TildaDef package is actually assigned to the root-sense of the entry,
usually also NewPrg marked; in this situation, it may be considered as
a special lexicographic segment of that DMLRL entry.

For instance, the TildaDef definition package for the entry BbBITh
spans on almost two pages of the DMLRL thesaurus-dictionary. It
ends up with etymological description segment of the entry (see previous
subsection), thus the TildaDef package assigned to the entry BBITb
can be assimilated to a root-sense segment of the entry. Here there
are examples of TildaDefs associated both to proper subsenses, as in
BPOCATD |18 :772]:

. & BpocarTsbuanpacuo, 3psg; 6 pocarTh
HAITPABO U HAJIEBO.— Becwy paszeosop u3-3a xaxuxr-mo decamu-068aduyamu
aup .. — 3auem nanpacro 6pocams deaduams aup! Bepec. TlayTtuma.
Jenveu me 30.4€24CUBAAUCH Y He20: OH OPOCAs UL HANPABO U HAAEGO,
ne omxasviean nukomy. Ilepmurun, Ileps. mo6osb. // IlepecraBarhb
II0JIb30BAThCA YeM-JI. KaK HEHYKHBIM, Oecriojyie3ubiM. [losenerno 6biao
BCEM 2EMEPAAAM U OPUUCPAM YMEHDWUMD, TO BO3ZMONCHOCTIU, CEOU
aKUNGdHcY U orcensb ece umu oOpocaemoe. Ilymk. Ban.  Mopo ge-
Bpaze. IHocaednuti yueaeswutl Hemeykuth mank 6via 6eccaasHo opouLeH
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or to the root-sense, as in BBITb [18 :857]:

5. Pase. Yuorp. B dopmax OyiyIero BpeMeHU B 3HAY. CBS3KH
HACTOAIIETO BpPEMEHHU. ... ... <> IIpu BBISICHEHUW MPOMCXOXKJICHUS,
pPOJICTBa, WMEHW, CONMAJBHOTO MOJOXKeHWs1 U T. 1m.— Jocmum y
ac .. Hean Hearwy Musunuuxos, mebe 6ydem deoropodnviti bpam,
xaorcemen.  Hocr.  Ceno CrenamuamkoBo.. — Tu cam omxyda oice
bydewnv? — Mw pasanckue. Cepad. B myru.— Temas,— oxauxaem
ee |xenmuny| Buka zpabpo,— 6w 6ydeme xydoswcnuuya?  Jlupnua,
JleBanTu.

I
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The lexicographic Tilda package / segment illustrated above con-
tains:

(a) Several TildaDef headers, namely: “Bydem u na nawed,
Mmoet U T. 1. yYauue npazdnukr.’; "Bydv 3dopos.”’; "Bydv He
80 2Hes; He 80 2He8 bYdv cka3ano.”; " Bydv cnoxoen, b6ydvme
cnokotnot.”; " Byde mo..., uau...; bydem au mo..., uau...”;

(b) Several RefDefs (Reference Definitions), namely: “Cm. ITp a3 x-
Hu k., "Cm. 3 10po o it.; ’Cm. ' He B} ete., completing the
TildaDefs;

(¢) A general form of the TildaDef shape, made up of a TildaDef
header, followed by a RegDef and two DefEzems (quoted text and
its sigle — i.e. its bibliographic source reference(s); the term sigle is
assumed from French): ”Byde mo..., uwau...; 6ydem au mo...,
UAU... YTIOTP. JJIsT BHIPAKEHUS MPEIOIOKEHUsT TIPY TTEPEINCTEHU,
COTIOCTABJIEHUN | T. II. 9ero-ji. Havunasa pabomams Had KaKuM-HubYyds
nopmpemom, 630 Mo u300PaANCEHUE CAMOE U3BECTNHOE U JOKYMEHMAAD-
HOE, UAU, HAOOOPOM, YMEPABWEE CBOE UM, 8CE200 MONCHO OHCUAAMD
Mmobwix ocaooicnenut. Hemmmosa, 3arama. crap. kKaptua. Ho ecaxas
MAMEPUAALHAA CUAG, OYIL MO CUAL MYICCKO20 MEAG UM IHCE CUAG
MOUWUHBL,  HYysrcdaemes ewe 6 JyrosHom eodumesvemee.  LOPBIIIL.
Bomonan.”. ..

(d) Other TildaDefs of the package; see the hypergraph in Fig. 2,
showing the (sequences and) dependencies for the atomic definitions
and examples-to-definitions within the lexical-semantics projection of
the primary and secondary senses into atomic senses of DMLRL.

A special situation, interesting from several points of view, demon-
strates the following entry [18]:

ABTHIEBBI. ~ Aseucow wowousnu (sero-1). a) OF oeis
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OISEHOPAAREIEPREORPHSEIIES  [ocopsm, peousop owepeuecny

NPUHANCA 304 OYUCTNKY GB2UEBHLL KOHIOULEH TLONEYUMEABCNEA HA0 YUUAU-
wem. I Yern. Bor rpexam Teprur.

This TildaDef package can express, by itself (even with a single
component definition), the lexical-semantics sense contents of DMLRL
entry. The entry ABTMEBBI above, whose sense is defined basically
through a TildaDef definition header, is further refined by literal enu-
meration. A similar type of entry sense definition can also be met
in DLR-DAR, where entries can be described exclusively through a
BoldDef or ItalDef definition [10], [11], [12], [13]. Equally, the literal
enumeration may refine such zero-level definitions of atomic kind. Thus,
in case of DMLRL dictionary, RegDef, TildaDef, and RefDef are au-
tonomous definitions, in the sense described in subsection 5.2, initially
proposed for DLR-DAR dictionaries [12], [14]. Section 5 comes into
details on the atomic definitions / senses and types of examples-to-
definitions.

3.4 The Morpho-Syntactic Variant Segment

The Morpho-Syntactic Variant Segment describes an independent
subentry, associated as a syntactic variant to the basic entry. Typi-
cal examples are adverbial forms (ITo-6brubm) associated to certain
adjectives (BBIYMM), as in the following sample [18 :860, 772]. The
Morpho-Syntactic Variant Segment is located between the sense de-
scription segment, possibly ended with a Tilda package (or segment),
and the etymology segment of DMLRL entry.

_, b, be. Pase. 1. OrHocam. k ObIKy, Obikam (1.

Beik B 1 3Ha4.),...
2. CpoiicTBeHHBIN OBIKY; TAKO, Kak y ObIKa. ... ...

— Caos. XI—XVII BB.: Obruarmit; Beticmann, 1731, c¢. 454: 6praauwmii; Pocc.

Hesutapuyc 1771, ... ...
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_, be, b 1. OrHocsm. K ObIKy, Obikam (1. Beik B 1

3HAY.), ... ...

3. B cocTtaBHBIX HapOJHBIX HA3BAHUSIX pacTeHUi. Duuvs mpasa.
Buuuti moeomoxk.

— Cpesnesckuii: 6 bl 4 u it; Beiicmann, 1731, ¢. 609: 6 b1 9 u it; Hopucrer,
1780: 6 b1 u u it; BAC 1948: 1 0-6 bI 9 b H.

3.5 The Etymology Segment

The etymological description segment (shaded part), which always ends
a DMLRL entry, is illustrated here also on the entry BBITH [18 :856].
The DMLRL etymology segment is always introduced by the specific
etymological-dash, NewPrg (New Paragraph) marked, and written with
(two points) smaller font than the (Times New Roman) common text
font measure of DMLRL dictionary entries.

Ymob mebe, emy u 1. 1. wycto 6bL10. CMm. [Ty ¢ T 0.
Ymobwvt nyxy meoez2o, eawezo u T. 1. He bwvro. Cm. [y x.
dmobv nenosadno b6wao. Cyv. Hemosaguo () He
g 6ydy, ecau He... YTOTp. I BbIPaXKeHUsl TBEPIOH yBEPEHHOCTH
W PENUTENTbHOTO HaMepeHus.— A Tye K OHa, POJUTETLHUIA-TO?!
aym crpsitasiack?! He st 6 y 7y, ecim He CHIUT Te-HUOYIbL TaM, 3a
mupmamu. Jloct. Ceno CremamunkoBo.. — 4 we 51 6 y 1y, ecin He
OKazKeTcsl [B paropTre|, YTO Mbl BBIPBAJIUCH II0CJIE OTYASHHON GOPHOBI
mpotus oxpanbl. Mcrucias. ['pau — nTuia BeceHHSISI.
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4 The Dependency Hypergraph at Sense Marker
Classes in DMLRL

4.1 Primary and Secondary Senses in DMLRL. Exam-
ples, Dependencies

The primary sense markers in DMLRL pointed out so far by the lexico-
graphic analysis are: (1) capital Roman numerals followed by a dot (I.,
IT., III.,...etc.), in bold (LatCapNumb Mark), and (2) Arabic numer-
als followed by a dot (1., 2., 3.,... etc.), in bold (ArabNumb_Mark).
The markers of these classes are positioned at the beginning of the text
row, in fact, at new paragraph (NewPrg marker), except for the first
sense markers (I., 1.), which usually does not occur at new paragraph.

The sense markers of the class denoting Roman capital numerals
followed by a dot (I., II., IIL.,...etc. or simply, LatCapLett Enum)
represent the top of the sense hierarchy in DMLRL. These markers
establish the lexicographic limits for the most general semses of the
word-lemma. To notice that they are the equivalent of the marker class
denoted by bolded Latin capital letters A., B., etc. (abbreviated as
LatCapLett Enum) in DLR [9], [11], 12].

The sense marker class of Arabic numerals followed by dot, point
(1., 2., 3.,... etc.), in bold (ArabNumb_Enum) stands for the sec-
ond level of primary sense representation in DMLRL. The place of
these two sense marker classes is displayed within the hypergraph of
Fig. 1 below. The sense marker classes LatCapNumb FEnum and Arab-
Numb_ Enum are considered to be the set of DMLRL primary senses,
similarly to DLR-DAR lexicographic modeling [9], [11], [15].

We placed the two-oblique-bars 7/ /” sense marker, which is specific
to DMLRL, on the third level of the hierarchical dependency structure
of DMLRL senses (Fig. 1). In the same time, the sense marker ”//”
is considered to be the first element of the two-markers set {//, ¢}
denoting the secondary senses in DMLRL. The sense marked by ”//”
is in lexical-semantics subordination to (or subsumed by) any other
primary sense marked by an element in the marker classes {LatCap-
Numb_ Enum, ArabNumb_Enum}, when they exist in the entry text.
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Otherwise (when a primary super-ordinated sense lacks), the secondary
sense marker 7/ /” may occur immediately under the topmost level of the
DMLRL sense hierarchy. The marker ”//” is embodied explicitly into
the entry text, even for the case when this level has only one element
of this type. For instance [18]:

ABPI/IKOCOBbIﬂ, a s, o e. 1. OtrHocsmuiicas K abpUKOCY,
abpukocam (B 1 3Hau.). G A6 puxocoBo e gepeso. To xke, 4ro

abpukoc. [ COCTomTiT i3 A6PHKOCcOB] AOpuKocosnii cad.

2. Ornocsii ¥ abpukocy, abpukocam (Bo 3Had 2.) Abpukocosasn

wocmonso. [IHOTOIGRARTNEAOPIROCORICTODHROGHNI 0o

coswviti cupon. Abpurocosoe saperve.

We notice that RegDefs in the //-marked subsenses to the pri-
mary senses in the above entry are refined by the so-called DictEzem,
i.e. examples-to-definitions given by the DMLRL authors. Usually,
DictExems are separated from DefErems that follows through the
DMLRL-specific marker traverse "0". See subsection 5.1-(i¢) for fur-
ther discussion on “0” marker, the first sense description “1.” of entry
BEJIVIIINM that follows (and Fig. 2). In this entry, the secondary
sense ”//” is refined through literal enumeration. In analogy with the
DLR hypergraph of sense dependencies, we associate the DMLRL
7/ /7 marker with the DLR "4” sense marker: they are both secondary
sense markers and subsume the similar secondary sense marker denoted
in both dictionaries by the empty-diamond 77 (see below) [11], [15],
[18].

BEIVIIIUN, a s, ee. 1. W nymuit Biepenn; rojoBHOR. Bedyuyu il
camonrem. Kaowcowil us sedyuux 6ponernocues 6oavule 6C€20 0CHINAACH
nenpuamenvckumu crapadamu. Hos.-Ilputoit, Hycuma. [/ NBISHG

RO BOE O A RARVIOORPNY] 5 maiicc sa6ydumvcs. acero,

ECAU K MOMY JHCE OKANCEMCA CAMOHAOEAHHBIM U HE OUEHD ONBIMHBIM
sedywum. Bopon. Boses. npuem. [locaednee epems Jlpavenko rodum
Yy Hac 6 kawecmse paszsedwura. A menepv dymaem nocwaamb €20

sedywum. Kynpesarerx, Crp. narmeit sxusun. 6) VTR, T fa
FOOBIIOM CaMOICTe, HATpAKTIONII ACHCTBILA CBOCTO BeAONOTO. i
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me HeMHO2UE MUHYMDbL, 4MO OHU NPosesu 6 603dyxe, Ilempos cymen
OUEHUMD YEEPEHHYIO U NOUCTUHE MACMEPCKYIO MAHEPY NOAETNA CEOE20
gedyuwsezo. b. Tlones. Ilo. o HacT. wen. ... ...

Actually, the second marker in the secondary sense marker set
used by DMLRL is the "horizontal-empty-diamond”, which will be re-
placed in the DMLRL entry text, for the ease of graphical representa-
tion, lexical-semantic role, and uniformity, with the DLR-DAR sense
marker "7, i.e. the "vertical-empty-diamond” or, simply, the empty-
diamond 7<{” marker. The lexical-semantics sense defined by the ”{”
marker is subsumed (thus subordinated) by the DMILRL sense defined
with the sense marker ”//”.

We associate the secondary sense marker set {#, ¢} in DLR-DAR
with the corresponding set of markers {//, {} in DMLRL, relying on
the following facts supported by the current stage of our investigation:
(a) 4 subsumes <», thus 4 subordinates { in DLR-DAR (actually,
these relations refer to the entry senses introduced by these markers)
[11]. (b) Similarly, // subsumes <}, thus // subordinates <) in DMILRL.
(c) The senses introduced by these markers are considered to be sec-
ondary senses, each pair in its corresponding dictionary, because of the
high similarity of their lexical-semantics description refinement (a con-
cept which we called lexical-semantic granularity of dictionary entry
senses) [11], [14]. (d) Another argument for the proposed relationship
is that these sense markers behave likewise when related to the sense
refinement technique of literal enumeration: both markers in the above
pairs of secondary sense markers, for the dictionaries DLR-DAR. and
DMLRL, are interleaving with the literal enumeration, recursively call-
ing each other on several (but finite number of ) levels. Typical examples
are the entry "CAL” in DAR, demonstrated in [15], [14], and the entry
"BbI” [18 :844| in subsection 4.3 below. (e) Finally, preserving similar
measures of lexical-semantic granularities in the thesaurus-dictionaries
DLR-DAR and DMLRL, the primary senses (A., B.,...; L., IL. ...;
1., 2., ...) in DLR-DAR and (I., IL., ...; 1., 2., ...) in DMLRL
do not interleave with the literal enumeration(s), while the secondary
senses, {#, ¢} in DLR-DAR and {//, ¢} in DMLRL do, as noticed
in (d) above.
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If there is no other higher-level sense marker, the ”{” marker may
occur immediately below the root-sense of the entry sense tree, as in
the following example [18 :781]:

BPOIIIOPHBIN, asi, oe. OrHocsim. K Gpomiope, GPOIIIOpaM,
CBSI3aHHBIN C UX IIPOU3BOJICTBOM. Bpousnoproe wumve. <> BPOIOpHas
fTepamypal Ycmap. Jlnreparypa, n3naBaemast B Buze GpOITIOP.

Besides, the sense derived immediately from the empty-diamond
marker 7" can be refined by literal enumeration, as in the example
"BPATB” below, for the subsense no. “14.” (the shaded part) [18
:742].

14. Ilepex. C HEKOTOPBIME CYIIECTBUTEILHBIME (C HPEJIOraMu
u 6e3 1peIoroB) obo3HAYAET: IIPOU3BOJUTH Kakoe-sl. JeficTBue B
COOTBETCTBHUH CO 3HAYEHUEM CYIIECTBUTE/IBHOTO. Bbpambv Ha 6yxcup. . .
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Figure 1. The Dependency Hypergraph at Sense Marker Classes in
DMLRL
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4.2 The Literal Enumeration and Its Recursive Depen-
dency with DMLRL Sense Markers

The problem of literal enumeration in DMLRL is, for the moment,
the most challenging one concerning the sense dependencies introduced
by DMLRL marker classes. This is because one may find entry sam-
ples that display a recursion between the literal enumeration and the
secondary senses “//” and 7" (at least these markers). This level of re-
cursion can be raised towards the higher (primary) senses, or may step
down to the atomic senses / definitions. The solution of reducing these
recursions to a finite number of cycles, and disambiguation of the cyclic
application of secondary sense markers and of the literal enumeration
should be consistent with the possible extension of the literal enumera-
tion recursion to the higher or lower levels on the DMLRL hypergraph
of marker class dependencies, pre-established for DMLRL (Fig. 1).

The following lexicographic sense description levels in DMLRL are
specifiable through literal enumeration:

(1) Refinement of the primary senses; for this situation we de-
liver examples concerning the lexical-semantics refinement introduced
by Arabic numerals (ArabNumb_ Enum), but not the senses marked
with Roman numerals (LatCapNumb Enum class). A logical expla-
nation would be that, for the lexical-semantics granularity measure of
senses introduced by the LatCapNumb_ Enum markers, the literal enu-
meration should not be an adequate refinement tool but rather the
immediately lower, still primary or secondary levels of sense specifica-
tion, managed by the ArabNumb FEnum marker class, ”//” and "{”
markers.

(2) Refinement of the secondary senses ”//” and ”<{” by literal
enumeration; for instance, in the entry BEJIYIII, subsection 4.1.

(3) Refinement of atomic senses / definitions by literal
enumeration. We have the DMLRL entry example of BBIBIIIUI
[18 :846], where the sense introduced by ”<)”, which details the entry
root-sense definition, is refined by literal enumeration. Another exam-
ple is the entry ABTMEBBI (subsection 3.3 above), whose root-sense
is described by a TildaDef atomic definition, refined at its turn through
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literal enumeration.

4.3 Which Sense Levels Could Refine the Literal Enu-
meration?

We are interested now in the reverse situation: which are the sense
levels that could refine the lexical-semantics sense / definition(s) of a
letter marker (or several, for instance) belonging to the sense refinement
procedure of literal enumeration? The most interesting case we met
(until now) is the entry "BBI” [18 :844], under the primary sense no.
”3.” This subsense begins to be refined through literal enumeration, the
first sense marker letter ”a)” being further detailed with the following
sequence of secondary sense markers {, //, ¢, . This marker sequence
is followed by literal enumeration second letter ”’6)”, further refined by
the sequence <, ¢, & of (secondary) sense markers. The next letter-
marker is ”B)”, with some atomic definitions, followed by the letter
marker "r)”; which is specified by two secondary subsenses: <, {. The
entry excerpt of "BBI” [18 :844] is illustrative:

2. B npmpaTtouHOl 9acTum CIOXKHOTO MPEJIOKEHUsT 0003HATaeT
JieiicTBUe, 00yCJIOBIMBaOIIee cob0il TO, O YeM COODIAeTCsT B IVIABHON
qactu. Koeda 6 pasbotinuka 06406010 He 63aau, To mmozue ewe Ovl
nocmpadaau. Muxajnk. Berren, nec

3. O6osnavyaer pas3jmdHble OTTEHKH KeJIA€MOCTH JeficTBust; Bl

|[Hukonka:] Xomwv 6w
dususuon waw 6Ovia ckopee 2omos. Bynrakos, Hdum Typ6. <& C
meonp. &. wiar. Iosemems 6 nmaweuxe K cunto mopro; Yobeoscamo
ov, monoduy 6 saec dpemywutd. Henvs.  lleja, mema nramedka..
[Hacrsi:] Az, memenvra, 2oaybox! Bom 6v. notimams! A. Ocrp. He
ObLI0 HU Tporia. .. — 2Kapa, dedywra Jodvorckun .. Hem wuxakxozo
mepnenus! HUexynamoes 6w! Kynp. Ben. mymenb.
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— Iasadu, — 2060pro, — babowka, He Kycamo
6o, mebe noxmal Tax-maxu ono ece na moe eviwno. Jleck. Bonrenbiu-
na. <» Tonbko 6b1 (6) He. — Ilo mne orcena kak Touwewdn odesatica,

moavko 6 He Kascoull MECAY, 3aKaA3bi8aAG cebe HOBbE NAGMDA, O
npestcnue bpocanra nosewenvrue. Ilymk. Apan ITerpa Bes. [Bapst|
He onosdamv 6v moavko x noezdy. Uex. Bumm. cay. 6) NoiKemamne:

Yeaosue 4 v npednowea ne nodnuceisamo. JI. Toncr. Tucemo A. @.
HACTNOAWEMY, HA KOHA Ovr denez dobwimb, — meuman cmapuk. L.
Mapros, Crporons. QNBIGOTEaRIEpRA B IAD ST
CO SN, JOMKEHCTROBAIIS, HEODXOMINMOCTH, BOSMORHOCT, | 101

BpoBkut| ceeprnya eaazamu u nowecca .. no eHUAbLM NOAAM NPUKAZHOT
u3bwi. Beaed emy xocuaucs nacwusvie nosvimyury: “Ilomuwe 6w 1ado,
6ecempawnoti, 3decw ne xomownsa”. A. H. Togcr. Ilerp 1. $ Toabko 6o
(6), stumrb 6b1, YIOTP. €O 3HAU. KejrareIbHOCTH jeficTBus. | Ckanosyo:|
Mne moavko 6v docmanocv 6 eenepasv. I'pub. Tope or yma. B)
ZKenanune-ipocsba, coBer wiam npejiozkenue (0ObIYHO IIPU MeCT. 2J1.).
[Mapuna:| U wezo sacyemuaca? Cudea 6w: Yex. Hsans Bawmsa. —
Howen 6w, mor x HuMm cuemosodom, noaxosrux. Ilasmen. CuacTbe.
— T 6w, Cepeoica, sce-maxu nozosopus ¢ Jluduet: Ilpums. Karr,

e 1) FKetiaenocts HenecooBpasioro 1 noseatoro seficrsist, & C
weonp. b, rnar. Baa G aemynumvea sa lasaa-mol ek gy ia
MaTh, BcTaBas. — Bexab on paju Beex nomen. M. Fopbkuit, Mars. K3
C eonp. . rrar, meiomeli niepes coboit orpumanre. | T A s,
uckamenam nvesecm, He wneorcumovca u me 3esamv 6w, I'pud, Tope ot
yMa.

~ Bo wmo 6v. mo Hu cmano. Cum. Crars. Kak 6bt He maxk.
Cm. Kak. Kmo 6wt Hu 6bia, wmo 6v, Hu 6vLa0, Kax 6B mo Hu
6vt10. Cm. Beitb. Xomsb 6wt xrHv. Cv. Xorh. Xoms 6B wmo.
Cwm. XorTb.

— Cpesnesckuii: 6b1; Jlekc. 1762: ObI.

This example shows that literal enumeration can be further refined
through secondary subsenses introduced by the sense markers ”//” and
77, In the previous examples, we have seen that both primary senses
(demonstrated for those defined by the marker class ArabNumb_ Enum,
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at this time) and secondary senses can be refined through literal enu-
meration. We did not (and didn’t expect to) find the situation when
the literal enumeration to be refined through primary sense marker.
Since we have the concrete situation when secondary senses are de-
tailed through literal enumeration, and the reverse holds too (at least
for the example above), the two processes are calling each other for a
finite (times of) recursion calls that are sequencing the two procedures
of lexical-semantics particularization. The problem is to stipulate an
explicit criterion for stopping effectively the mutual calling of the two
refinement processes (through secondary senses and literal enumera-
tion) in a finite number of steps.

Figure 1 provides the scheme of dependencies between the sense
marker classes, in DMLRL, for the primary and secondary senses,
possibly refined through the lexicographic device of literal enumera-
tion. The hypergraph of dependencies at the classes of sense markers
in DMLRL displays in Fig. 1 the finite recursion between the blocks
of secondary sense markers, // and <, and the literal enumeration:
usually, each of the two secondary sense markers may call the literal
enumeration, but the DMLRL dependency hypergraph specifies that
the reverse is also true, i.e. the literal enumeration may call, at its
turn, each of the secondary sense markers! The direct calls made from
the marker sub-blocks to the other marker class blocks are put on view
with bolded arrows.

The procedure, called the ”enumeration closing condition” for the
literal or numeral enumeration, is explained in the sequel. The pro-
gramming solution for a deterministic condition of a finite number of
cycles, when mutual calls of (the mentioned) marker classes are per-
formed, is to check the following closing condition: for getting out of
the (literal or numeral) enumeration (or, in other words, to terminate
the enumeration procedure), after the last letter (number) closing the
enumeration list, the sense level description is raised at least one unit
higher than any of the marker levels used as subordinated sense markers
under the (literal or numeral) items in the enumeration list.

More precisely, for instance, if secondary sense markers were used
under a certain letter of a literal enumeration, and after the last letter
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in the enumeration it is used a primary sense marker (thus higher with
at least one unit in comparison to secondary markers), then the literal
enumeration cycle at hand can be closed (one may not continue the
literal enumeration refinement with the next letter in the alphabetic
order).

We remind that we met a somehow similar (but more complex)
problem for modeling the thesaurus-dictionary DAR, where the literal
enumeration and the sense refinement introduced by the NewPrg (New
Paragraph) typographic marker defining new senses (in various con-
texts) were calling each other [13], [14], [15]. The solution was there to
introduce a special, numeral enumeration (with Roman small numerals,
LatSmaNumb_ Enum) for the sense markers NewPrg, then to close the
finite mutual calls relying on the enumeration closing condition applied
to several levels of sense description:

e the literal enumeration closing condition when this enumeration
is developed inside a sense defined by a single NewPrg marker;

e the numeral enumeration closing condition when several NewPrg
markers, encoded with the implicit, small Latin numbers LatS-
maNumb_Enum, are developed within a sense described by a sin-
gle small Latin letter of a literal enumeration LatSmalLett Enum;

e once again the literal enumeration closing condition, when this
enumeration is developed within a single, primary or secondary,
regent sense.

Thus, we have here a double enumeration, a literal and a numeral
one (the latter, generated by NewPrg markers), interleaving each other,
each one with its enumeration closing condition. The entry CAL in
DAR thesaurus-dictionary illustrates the exposed situation [15], [14],
[28].
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5 Atomic Sense Definitions and Example-To-
Definitions in DMLRL: Their Dependency
Hypergraph

5.1 DMLRL Specific Markers

(¢). The tilda ”~” marker. The role of this DMLRL-specific
sense marker is to introduce a package of at least one definition of
TildaDef type, with the aim of detailing the meaning of the sense def-
initions. The TildaDef package can be initiated at any level on the
sense tree of a DMLRL entry, including the root-sense level of the
word-lemma. TildaDef, RefDef, together with the RegDef most com-
mon device of sense description, provides the set of autonomous defi-
nitions in DMLRL (see the taxonomy in subsection 5.2). Subsection
3.3 describes in detail the role of DMLRL-specific “~” marker.

(#¢). The traverse ”0” marker. In DMLRL, this marker
has several functions at the level of atomic definitions [11], [12], [14]:
(1) The "traverse” sense marker is used to separate the author’s exam-
ple text (called DictExem in DMLRL) from the quoted text example
that follows (denoted DefExem, asin DLR-DAR), both (possibly) pre-
ceded by specifying definitions (SpecDefs, SpSpecDefs, or other ones).
(2) The traverse marker ”0” is also employed in DMLRL for display-
ing certain grammatical forms of the word-lemma. See also subsection
5.1, (E8: DictExem). Examples are [18 :780]:

BPOCOK, c k a, m. 1. Peskuii B3max pyku (pykK), Guaromapsi
KOTOPOMY TIEPEMEIAeTCst B BO3JyXe 4TO-JI., HaXOJuBINeecs B Heii (B
uux). I'panama, pasopsaswuct npu 6pocke, 0MOPEAAL MAAGYUKY
npasyto xucmov. Konrsgesa, Ipyxba. BFB'POEK 0 M, 6 3Hau. Hape.
IIpasoti pyxoti on |peibak| 6pas sesrcawyro na napaneme noaybecgop-
MEHHYIO MACCY OCOMUHO2A U PE3KUM ODOCKOM KUIAA €e HA KAMHU
napanema.

BUNOJIOHYEJIB, u sic. CMBIYKOBBIII Y€THIPEXCTPYHHBIN HHCTPY-
MEHT, CPEeJHUI [0 PErucTpy W pasMepaM MeXKJIy CKPUIIKON U KOHTpa-
bacom. Ilapmuu aavma u euosonuesu OvbLAU 6 PYKAT Yuumeret
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s wmoan. ®esyn, Bparos. EHGPIBIONIO RO,

1, M. Mot npucymemeyem npu nocaeoHux Ycuisuax 60poovl UOAOHUEASA
3a ceoe camocmoamenvroe cyuecmseosanue. Jaiikos. Tperbsa Hemess
KOHIIEPTH. CE30HA.

(#13). The asterisk “*” marker. The task of this DMLRL-
specific marker is to introduce a citation containing the use of the entry
word-lemma with its figurative meaning. E.g. [18 :772-773]:

BPOCATD, aw, aemnb, Hecos.; GpOCUTb, O p o1y, 0 p o CH I b,
npuy. cmpad, npow,. 6 p O M € H H Bl U, & 51, O €, CO8.; NEPex.
u neneper. 1. Ilepexr. PeskuMm JBUKEHHEM, B3MAxXOM 3aCTaBJISAThH
ePEMENAThCS B BO3MYyXe B KAKOM-JI. HAMPABICHWUM KOIH, YTO-JI.;
kugarh (B 1 3Had.). Bpocumv kamenv, naaky. |Hankwit:] Kpuwasu
orcernugunvt: ypa! U 6 603dyr wenwuku opocasu! I'pub. T'ope or ywma.
Hnozda annemum |IIpackosbu IlaBriosubl| dasice coscem nponadas, u
oHa ¢ docadotl bpocasa Ha cmon euaky u Hoocuk. Camr. Carupbl
B mpoze. |[lokrop| 6pocan mme cmya, womopwl A doasicna Gwiaa
notimams 3a Hodxcku u Opocums obpamno. Kasep. [sa xanur. Botids
6 u3by, Muraus nocmasus HG NOA NAEMEHYIO U3 6EPECvL KOP3UHY,

bpocus ® wposamu mewox ¢ saserxamu. P. Abpam. [IBe 3umbl u

nenuswiuwesn eomw Man.-Cub, Boxpyr pakut, xycra. Bemep 6pocan

20PCU AUCTNDES NG CMOA, Ha KoUKy, na npa. 1laycros. 2Kenr. mser.

(v). The one-oblique-bar “/” marker. This marker joins pairs
of paradigmatic alternatives for the basic form of the entry word-lemma.
E.g. [18 :773|:

// B croprusHoii 60pbbe — BBIHYKJATH IPOTHBHUKA
najaTh, Kacasch JIONATKaMK KOBPa, 3eMy. Bopvba eeaacwv 6e3 npuasa,
no npocvbe dupexyuu, u Apby3zoe dea pasa GPOCaL AH2AUMAHUNG, TOUMU
WYMA, peoKuUMU U IPPERMHLLMU MPIOKAMU, KOTNOPLIE OH HE PUCKHYA
6w, ynompebums 6 COCMAZANUL C MAAO-MANLCKY ONACHLLM  OOPUOM.
Kynp. B mupke. ~ [Bpocams/6pocums 2pasv, 2pa3vio B KOro-
1. Cm. Ipsase. Bpocams)/6pocuims xoro-, uro-i1. 3a 6opm. Cwm.
1. Bopr. 2Kpebuti 6powen. Cwm. 2Kpebuii. Bpocanys)/bpocunis
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xamewry 6 ueii-n. ozopod. Cm. Kamemek. [Bpocanis)/6pocums
mepuwamry: Cv. Ilepuarka. [BPocanys/6pocums 1ro-i1. Ha “awsy
eecog. Cm. Yarna.

2. [Ilepex. Pa3Bojust pyKH, HaJbIbl, BBIIYCKATh, II€PECTABAThH
JIEPIKATH ITO-I.

5.2 Atomic Definitions and Examples-to-Definitions in
DMLRL: Taxonomies, Sequencing, and Dependen-
cies

The definition types received specific functional roles in describing the
meanings under DLR primary and secondary senses [11|. For the
atomic senses / definitions, two taxonomies have been proposed in [12],
[14], [15], to be used not only for DLR-DAR but also for TLF, DWB,
GWRB. Adapted and applied here to the DMLRL dictionary, the first
taxonomy contains the following classes:

(obli) obligatory definitions, which are the MorfDefs and, for
each DMLRL entry, one of the following three definitions, RegDef,
TildaDef, (not exclusively when RegDef is present), or RefDef. The
meaning of obligatory definitions is that there are no entries to have no
MorfDef, and (at least) one of the RegDef, TildaDef, or RefDef defini-
tions.

(opti) optional definitions | examples-to-definition(s) in DMILRL:
SpecDef, SpSpecDef, TildaDef (when a RegDef is present), RefDef, Lex-
VarDef, DictExem, and DefExem, whose presence is optional, as modi-
fiers for an obligatory sense / definition.

A complementary taxonomy classifies DMLRL sense definitions
and examples-to-definitions in:

(auto) autonomous definitions: RegDef, TildaDef, RefDef, and
LexVarDef, meaning that these definitions have a stand-alone role in
introducing DMLRL senses;

(cont) contingent definitions |/ examples-to-definitions: MorfDef,
SpecDef, SpSpecDef, LexVarDef, TildaDef (when a RegDef is present),
DictExem and DefExem, which do not have an independent, self-
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determining meaning, but (possibly) playing the role of adjuncts, i.e.
modifiers to some other definitions (including themselves).

MorfDef is obligatory at the root level of any DLR. entry (except
when the entry is defined by RefDef), being inherited (by default, when
not present) on the lower levels of the entry sense tree. MorfDef is both
an obligatory (at the root level) and also a contingent definition, when
placed in front of an autonomous definition.

MorfDefs, SpecDefs, SpSpecDefs, LexVarDefs, DictExems and De-
fEzems are contingent definitions since they cannot define a (sub)sense
in an autonomous manner but they serve as auxiliary adjuncts to mod-
ify, to complete either autonomous definitions or other contingent defi-
nitions.

The lexicographic modeling of DMLRL for the parsing method of
SCD configurations has to reveal at the beginning the entry segments
(the first SCD configuration), the main segment of sense description
being refined by primary and secondary senses, with their markers and
dependencies, and their (possible) recursive relationship to literal enu-
meration (the second SCD configuration), whose image is the hyper-
graph in Fig. 1). The final level of lexical-semantics refinement is rep-
resented by the third SCD configuration, consisting of atomic sense
definitions, examples to DMLRL autonomous definitions, their spe-
cific (sometimes, complex) markers, their sequencing and dependencies,
their (autonomous / contingent and / or obligatory / optional) lexical-
semantic role within a DMLRL entry. The third SCD configuration
of DMLRL is illustrated in Fig. 2 below, a marker class dependency
hypergraph, interconnected with that one in Fig. 1, and established for
the first time at this level of specification for atomic sense definitions,
among the studied large dictionaries DLR, DAR, TLF, DWB, GWB
[15].

Trying to keep as close and unitary as possible to the already ex-
isting lexicographic SCD modeling of the atomic definitions and ex-
amples for DLR-DAR, TLF, DWB-GWB, we outline the follow-
ing DMLRL atomic senses definitions, examples-to-definitions, their
markers and dependencies [10], [11], [13], [15], [1], [16]. Each atomic
sense definition is classified accordingly to the taxonomies proposed
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above in this subsection (based on [12], [14], [15]). We found (until the
current stage of DMLRL lexicographic investigation) that it is neces-
sary to operate with the following DMLRL atomic sense definitions
and examples-to-definitions:

(D1) MorfDef (Morphologic Definition); Obligatory and Contin-
gent definition. When non-present, it should be inherited from a regent
or a higher-level sense. It is written with Times New Roman, Italics
font.

(D2) SpecDef (Specification Definition); Contingent and Optional
definition. This is a modifying type definition applied in a cyclic or
recursive manner to an autonomous definition. It is written with Times
New Roman, Italic font. The expressions representing SpecDefs are
usually abbreviated, reserved words.

(D3)  SpSpecDef (Spaced Specification Definition); Similar to
SpecDef but written with spaced-characters. Internal reference (inside
the same entry), external reference (to another DMLRL entry), mor-
phological suffizes or lexical variants are written, in certain contexts,
with spaced-characters. See also RefDefs.

(D4) RegDef (Regular Definition); Autonomous and Obligatory
definition. It is written with Times New Roman, Regular font. This
is the basic tool to describe the semantic lexical-meaning of an entry
sense / subsense in DMLRL (and in the largest majority of other
dictionaries).

(D5) TildaDef (Tilda-marker Definition); Autonomous and Op-
tional definition. Its description is enclosed in subsection 3.3.

(D6) RefDef (Reference Definition); Autonomous and Optional
definition. RefDefs are external references, frequently met as constitu-
tive part of the TildaDef definition package, or internal references to
an entry sense (including the root-sense) inside which such a reference
is used. We notice that all RefDefs are SpSpecDefs but the reverse is
not true. See (D2) and (D3) below for typical examples.

(D7) LexVarDef (Lexical-Variant Definition); Contingent and Op-
tional definition, used to provide lexical variation(s) to the entry-word.
It is written with bolded font, and met within a MorfDef, when the
meaning of the lexical variant is the same as that of the word-lemma.
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(E8) DictExem (Dictionary authors’ Example); Contingent and
Optional example. This type of examples is given by the DMLRL
dictionary authors to support the refinement of semantic explanations
to autonomous definitions assigned to entry senses. DictEzems usually
follow an autonomous definition and are separated from DefExems by
the traverse “0” DMLRL specific marker (see also subsection 5.1-(ii)).

(E9) DefExem (Definition Example); Contingent and Optional ex-
ample. It is very similar to DefEzem in DLR-DAR dictionaries [11],
[15]. This type of examples represents quotations, text excerpts from
bibliographic sources, with the role of refining and completing the mean-
ings of autonomous definition(s) assigned to a (sub)sense of an entry.
To each DefExem is associated a sigle, i.e. the reference of DefExem
citation excerpt to its bibliographic source(s) or authorship.

The following further specifications and exemplifications concern-
ing the above DMLRL atomic senses / definitions and their markers
[1], [16] are considered. The relevant text of DMLRL definitions or
examples-to-definitions at hand is highlighted in gray.

(D1: MorfDef) The morphologic definitions MorfDefs can form
even a morpho-lexical package / segment in a DMLRL entry (see sub-
section 3.1) and describe the morphological categories at different levels
of the entry sense tree. In general, the first element of a dictionary en-
try is a MorfDef that specifies certain syntactic categories, each one
with its characteristic morphological-syntactic features. For DMLRL,
the part-of-speech category of the word-lemma is not present explicitly
but deduced from and described by its specific linguistic features; e.g.,
“m.” (masculine), “Ilepen.” (figurative) for nouns; "aro, aemb, necos.;
GpocuTb, 6poIILy, OPOCUIITL, NPUY. cmpad, npow. OPOIIEHHBIN, as, oe,
cos.; nepex. n nenepex.” contains flexional forms, reference to a sibling
form (6pocurs, in bold and distinct font), transitive (nepex.) and in-
transitive (nenepex.) information for verbs etc. If MorfDef is missing
at a (sub)sense level, then it is inherited implicitly from the regent or
higher-level sense endowed with a MorfDef definition. Often, MorfDef
is followed by SpecDefs, even when, by inheritance, it is missing overtly
(as in the examples that follow).
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ABAHC, @il 1. [lenbru, a TakzKe MPOYKTHI, TOBAPHI, BbIIaBaE-
MBI a CcYeT NpeiCTodInuX IutaTexkeil.  Iloayuwamo aeawc.,. .. 2.
Ilépéry O Tom, uro 3apaHee JAHO MM ODEITAHO M HUTO HEOOXOMMO
OIpaBJaTh, IOATBEPAUTL B Oymymiem.,... 3. |Toueko Wi Tlepen:
Wémap! O snaxax BHUMAHUS, IIOBEJICHNH, BCEJISIONAX HAEXK/BI HA
PACIOJIOKEHHEe, CUMIIATUIO U T.IIL. ...

BPOCATD. a10,a €11 b, necos.; 6pocuts, 6pomy, 6o i,
npu. cmpad, npous. 6 p 0 ¢ 1 B, A 5, 0 €, CO0.; NEPET. 1 HenEpes.

1. [Epes: Pesxum JBIZKEHHEM, B3MAaXOM 3aCTaB/IATH HEPEMEIATLCS
B BO3/[yXe B KAKOM-JI. HAIPABJIEHUU KOIIH, YTO-JI.; Kujarh (B 1 3Had.).
Bpocumo kamernv, naaxy. |[Hankwii] Kpuwasu orcenwunov: ypa! U 6
6030yx wenwuku bpocasu! I'pubd. T'ope or yma. ... ...

(D2: SpecDef) The specification definitions SpecDefs are vari-
ous types of linguistic information (morphologic, syntactic, semantic,
pragmatic, discursive, stylistic etc.) which refine and concentrate the
meaning of the word, phrase, or text definition at hand. SpecDefs are
written in Times New Roman, Italic font, many of them are abbrevia-
tions and reserved words (“Cneu.”, “Ilepen.”, ” Pase.” etc.), or parenthe-
sized descriptions specifying different contexts of use within DMLRL
senses. Functionally working as modifier expressions to be applied to
the sense-subsense described, SpecDefs are both contingent and op-
tional definitions. SpecDefs are present at any level of the entry sense
tree. They are frequently enclosed in and associated with MorfDefs.
Examples of SpecDefs (and also SpSpecDefs):

11. [HepexiinenepexiiPase] /Jocrurars. e, 100MBATHCS yCIIexa

nocpezcreoM 4dero-i. O nem |[[Ipokodbun| cmasu 206opums mozda:—
Hoswiti-mo xpymo bepem, al., Ho8wi-mo wmo yoyman. . ..

4. |[Tonvko 8aPase! losurnca ma ymnouky (o poide).  Xodua

puibasums Ha 03epo. Ilromea ropouso bpasacs, MoAbKO Ycnesali YePes,
nacaocusams. Lopermr. Tpuar. Jer ciycrs.

BPOCATD, a0, a ¢ ur b, [{ilé€06% 6pocuTnb, 6 pomy, 6poCcuIIb,
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1. [[lépés] Peskun BHUrKEHIEM, B3MAXOM 3aCTABIISTH IIEPEMEIAThC B
BO3/[yXe B KAKOM-JI. HAIIPABJEHUU KOIH, YTO-JI.; Kujaarb (B 1 3Had.).
Bpocumsv xamenv, nasky. O [Haukuit:| Kpuuasu orcenuguno: ypa! 1
6 6030yxr wenwuku bpocasu! ... ...

BPATDL,Gepy, 6ep e s, poli 6 p a i, 11 a, 10, HECO6, Nepes:
Henepew], (606! B 3 s1 T b). 1. 3axBaTBIBATH PYKOIl, DyKaMI; IPUHIMATE
B pyku. Bpamv sooicky. Bpamo co cmonaa xknuzy.  Omxunys A0KoHbL

om mun020 weaa, Cama us pyx Moux ceupeas ona bpasa. Ilymk. Mysa.
| Loxrop| 6pan ezo pyky, omcuumvieans nyave. Topbar. Moe nmokosenue.
& BIpRaANEE uem-1.  [Caxap| npuzodunoce Gpamv wunwuxamu. B.
Karaes, Xyropok B crenu. < BIPI@®$ pykamu, B pykn uro-a. On
MARYACA 30 0YdKot, 6pan ee IPOAHCAWUMU DPYKAMU U NPUKAGIOIBAN K
2ybam. Kopost. Ciern, My3bIKaHT.

BPATCTBO, a, @ 1. CoapyxecTBo, eJuHEHHE, COI03, OCHO-
BaHHbIe Ha OOIIHOCTH Teseil, B3rIsaoB, npuHimnos u T. 1. [[Ibep]
meepdo Gepus 6 B03MOIAHCHOCTL Opamcmea At0detl, COCOUHEHHDIT C
yeavto noddeporcusamsv opye dpyea wa nymu dobpodemenu. JI. Tomcr.
Boitna u mup. // [@06Up! Jliogu, obbenuHeHHbIC OOMIEH IIEJIBIO,
obmumm gesom ur. 1. < BEPTATETETEIET0 kakoe-1., KOro-i.
Cmydenuecxoe bpamcmeo, O lasemnoe 6pamcmeo pacnadanocv Ha
yeantli pad wameeopuill: nepedosury, HesbemoHucmyl, TPOHUKEPDL,
sasedyrouwue omdensamu soobute. Mam.-Cub. Heprobr u3 kuzuu llenko.

(D3:  SpSpecDef) The spaced-specification definitions (Sp-
SpecDefs) are used, in general, either to specify morphological / lexical
forms and variants, or to internally (inside the same entry) and ex-
ternally (to another DMLRL entry or entry sense) refer a DMLRL
entry sense / subsense. SpSpecDefs may occur not only in the sense
description segment but also into the morphological, TildaDef, and et-
ymological description segments. It is important to mention that a
SpSpecDef expression in DMLRL is rather distinct from that defined
in DLR-DAR [11], [14], [15]. SpSpecDefs in DMLRL are employed
to describe the following situations [1]:

(¢) Collocations of the word-lemma in various expressions. FE.g.:
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ABPI/IKOCOBI:II7I a s, o e. 1. OrrHocsammiicss K aGpuKoCy,
abpukocaMm (B 1 3nad.). & ANGPH KO E O B0 € nepeso. To xe, uTo

ABAHC, a, m. 1. [lenbru, a Tak»Ke MPOJYyKTHI, TOBaphI,
BBIJABAEMBIE a CIYT HPEICTOSINX tarexeit. [loayuwamo asanc... O
ATB @ € OM, 6 3ray. napew. Buepun, sapanee. [Ha mauy| nowu
derveu ezamuie asancom y uzdamens. B. Amgpeera, lom na YHupH.
Peuke.

(#42) Internal references (inside the same entry) and external refer-
ences (to another DMLRL entry), thus RefDefs, are also SpSpecDefs
in DMLRL, ¢.e. Times New Roman, regular, spaced-character written.
The example that follows contains (grayed) external RefDefs (ending
the previous entry that precedes “BPATBC”), morphological deriva-
tions, and internal RefDefs (inside the “BPATBCH” entry).

20My i K'a Bpamw xoro-, uro-1. Ha npuyea. Cwu.
IS, Spamn xoro-s, na mony, Co. IR, Bpam
KOro-, uro-j1. nod obcmpea. Cu. OI6ET P el

— Cpesnesckuit: 6 p a T u; Ilomxapnos, 1704: BI@PN; Beiicmann, 1731, ¢ 154:
BIpla@E nenru; Poce Lemmapuyc 1771, ¢ 9: Gleipioplaiis.

EPATHCS, I - I
OO OB OIDAHORS ccoo. (coo. BEEMRBEH) . |

3axBaTbIBaThL 9TO-JI., XBaTaTbCA 3a 9TO-JI., KaCcaTbCd YIero-JI. PyKaMI/I

¢ BIplaaB e za uro-i1. Bpamovca sa nopywnu. Bpamucs sa 20n06y,
3a n0dbopodox. O Own ymoakan, umnozda nadonzo. Cnpasaasicy c
BOAHEHUEM, OH KpEnKo opasca 3a cnunky cmyaa. Kasep. OTKp. KHura.

& BIPIEAABIEE pykaMi, TaIblaMH . .. ...

(iv) Flexion suffixes of DMLRL entry-word, usually met in the
morphological segment. E.g.:

BUPTYO3HbI, ENOIEISeRS Ao, Orrocnn,

BUPTYO3Y, CBOHCTBEHHBIN eMy. Bupmyosnoe ucnoarenue.

(v) The use of the spaced-charater entry-word (lemma or deriva-
tions) within specific phrases, as in:
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BBIUUN, b e, b s. 1. ... ... 2. ¢ BUBIEH T rias.

Pase. BonesnenHoe pacTsKeHHe U BBIISYABAHUE IVIA3HOIO g0/10Ka. <
BBIEBIE cepaiie. Pase. BosesnenHo yBesmdenHoe (B pasMepax I II0
Macce) cep/ie.

(D4: RegDef) RegDef is an autonomous and obligatory defini-
tion, written with Times New Roman, Regular font. RegDef is the
standard device to describe the semantic lexical-meaning of an entry
sense / subsense in DMLRL (and in many other thesaurus-dictionaries,
including DLR-DAR). Sample of (grayed) RegDef:

BBITOIIMCAHUE, s, cp. 1. Yemap.  VICTOPIHEECKOE
Grmicanneymeropusty On poimoca we umen oxomo, B xpononozuveckot

notau Buimonucanus semau. HylHK e

(D5: TildaDef) The TildaDef package / segment of definitions is
described in subsection 3.3.

(D6: RefDef) RefDefs are autonomous, external references, fre-
quently met as constitutive parts of the TildaDef definition (or pack-
age), or internal references to an entry sense (including the root-sense)
inside which such a reference is used. RefDefs are written with Times
New Roman, regular, spaced-characters, thus they all are SpSpecDefs;
the reverse is not true. (D2) and (D3) contain instances of RefDefs. In
the example (D3: SpSpecDef)-(iit) given above, the first four grey fields
are external RefDefs and the last three ones are internal RefDefs. The
autonomous role of external RefDefs is shown in the following examples
[18 :771]:

BPOHX. GBI

BPOHXUO/IA. CiBposoNs

(D7: LexVarDef) The LexVarDef (Lezical-Variant Definition) is
a contingent and optional definition, used to provide lexical variation(s)
to the entry word-lemma. It is written with small, regular characters,

bolded font, and met within a MorfDef (when the meaning of the lexical
variant is the same as that of the word-lemma, e.g. the pairs in the fol-
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lowing examples: BUJISATh-sunbayts, BPOCATb-6pocurs |18
:860, 772].

BUWITATS, < o, s1 e 11 b, Hecos.; BUABHYTH, ... ... ...

BPOCATS, a o, ae b, Hecos.; BPOCHTH, O p o1y, 0 p O C 1 I b,
npuy. cmpad, npow. 6 p Ol e HH LI, & 5, 0 €, CO6.; NEPEx. U HENepewr.
1. Ilepex. PesknM ABUKEHHEM, B3MAXOM 3aCTABJIATDH IEPEMEIIATHCS B
BOBIYXE ... ...

(E8: DictExem) DictExems are examples given by DMLRL
dictionary to support the refinement of semantic explanations to au-
tonomous definitions assigned to the entry senses. DictEzems usu-
ally follow an autonomous definition and are separated from the other
DefExems by the traverse “0” DMLRL specific marker (subsection
5.1-(ii) describes the traverse marker role). The difference between a
DictExem and a DefEzxem is that the former do not bear a sigle, i.e. the
reference to the bibliographic source of the example-to-definitions (this
one is just the dictionary authorship), while DefEzem has to provide
its bibliographic source, viz. its sigle(s). When both DictExems and
DefExems are present, the former are located always as the first ones,
followed by the traverse “00” marker, which signals the end of DictFax-
ems sequence and the beginning of the DefFxems block. Numerous
samples of DictEzems and DefExems are already shown in the paper.

(E9: DefExem) The role and structure of a DefExem (Definition
Ezample) is to support and refine a lexical-semantics sense definition,
already outlined in (E8: DictExem) above. DefExem in DMLRL is
actually the same DefEzrem example-to-definition that is working for
DLR-DAR dictionaries [11], [15].

6 Conclusions

The special features of the new parsing method with SCD configu-
rations (SCD-configs) are: ® The SCD-configs method for dictionary
entry parsing is based on sense marker classes, their lexical-semantics
dependency (i.e. sense structure subsumption), and procedural hyper-
graphs reflecting the sense marker class sequencing and dependencies
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Sense-Root Marker [

Fegent Sensze Marker
i

g E TildaDefheader
LI

%
Literal Enumeration | [«

“~" Marker

Figure 2. RegDef block and TildaDef block sequences and dependencies
for DMLRL atomic sense definitions and examples-to-definitions
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for each SCD configuration [11], [15]. e SCD-configs is a completely for-
mal grammar-free approach which involves simple, efficient (weeks-time
adaptable), thus portable modeling and programs [15]|. e The method of
SCD-configs for dictionary entry parsing is derived from the more gen-
eral SCD linguistic theory and parsing strategy for natural language
free text [7], [5], [3], [4]. ® The main drawback of the currently existing
parsing methods for dictionary entry parsing is that the sense tree con-
struction of each entry is recursively embedded and mixed within the
definition parsing procedures [6]. o To overcome this essential prob-
lem, the SCD-configs separate and run sequentially, on independent
levels (viz. SCD configurations), the processes of lexicographic segment
recognition, sense tree extraction (for entry senses defined by explicit
marker classes), and atomic definition parsing. e This makes the whole
dictionary entry parsing process with SCD-configs to be optimal [15],
[11].

The main results of this paper consist in identification and be-
havior description of the three SCD configurations that are specific
to DMLRL dictionary: SCD-configl shows the linear sequence of
DMLRL lexicographic segments, while SCD-config2 deals with sense
marker classes associated to the primary and secondary senses in
DMLRL and to their dependencies, displayed as the hypergraph in
Fig. 1. Already pointed out in subsection 4.3, the solution to the prob-
lem of recursive calls between the secondary senses (// and <) and the
refinement procedure of literal enumeration is the enumeration closing
condition. The SCD-config3 is represented in Fig. 2 as the hypergraph
of the atomic sense / definition markers in DMILRL and interconnected
with the hypergraph in Fig. 1. That one gives the dependency relation-
ships among the higher-order sense marker classes, handing down from
the root-sense, through primary and secondary senses, continued with
the dependency hypergraph for the lower and atomic senses / defini-
tions, represented in Fig. 2. When structurally accomplished, DM LRL
lower-level senses are raising up, called by higher-level sense markers,
until the structure of the entry sense tree is completed.

We provide in this paper the atomic definitions and examples-to-
definitions that contribute to sense construction, their obligatory, au-
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tonomous, contingent and / or optional functional role, described with
their marker class sequences and dependencies. The type of depen-
dency hypergraph in Fig. 2 is displayed for the first time, at this level
of lexical-semantics specification, among the other similar dictionaries
investigated for lexicographic modeling and parsing [15]. The DMLRL
lexicographic segments, along with the higher-level marker class depen-
dencies and hypergraph behavior in Fig. 1, procedurally interconnected
with the hypergraph in Fig. 2, represent the complete lexicographic
modeling of the three SCD configurations, which can ensure a high-
performance parsing process of DMLRL dictionary, as proved for sim-
ilar or more complex thesaurus-dictionaries [14], [15].
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