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ABSTRACY, Russian elliptic constructioas
are examined from the point of view of syn-
tactiec snalysis., Reciprocal elements in a
co—ordinative elliptic sentence are exposed
and possible types of their similarity are
explored. Iinear formulae of ellipsis for
most bextual cases are constiructed and stat-
istics of their use is discussed. As a re-
gult the main steps of ellipsis restoration
algorithi are outlined.

INTRODUCTION. The investipatioas of el-
lipsis (gapping) in natural language senten-
ces with structaral wmethods have been car.-
ried on for wmore than 20 years, but algo-
rithwms of subtomabic restoration of omitlted
words elther in coherent Russian texts or in
sequences of Man-Machine inbteraction rep-
licas have not yet been proposed. The prob-
lem is still toplcal. Indeed, at an average
each th entry in Great Soviet Encyclopedia
and 25th abstract in a common Soviet abs—
tract journal conbaln at least one sentence

%§ a fol;oglng kinds i ] o

MepBON (a8¢ JALHNK COZepwunucs undopmammst
10 BCEM OWDACHAM BHAHUR, BO BTOPOH ~ 1LOABEO
110 T'YMANNTAPHHM HAYKaM.

/The first dababase containg information on
all knowledge fields, the second one ~ only
on the Humanities./ ’

Jonversion of such a sentence to a for-
malized language; e.g.for aubomatic wupda-
ting of facbtographic databases, without the
ellipsis restoration ig impossible. Mesn-
while ellipsis in Russlan sci-tech texts is
very diversified and covers suy part of a
senbence and most frequently the predicate
with adjscent words,

Larly Soviet works /Leontieva, 1965/,
/Paducheva et al. 1973/, /Korelskaya et al.,
1973/ had examined the phenomenon from the
point of vliew of synthesis. But when synthe-
tic rules transform a non-empty entity Lo an
enpty one, corresponding analytical rules
are not their trivial reversion. We examine
ellipbic constructions in co-ordinative sen-
tences with orientation to analysis, l.e.
to parsing slgorithns including restoration
of omltbted words.

Several important issues should be for-
ced for our purposge: 1) introducing the no-
tion of weciprocal elements ln non-omitted
parts of elliptic sentences; 2) defining new
types of sybagmata for restoration of seml--
destroyed links between words within the re-
ciprocals; 3) exploring possible types of
reciprocal simllaritys; 4) describing co—op-
dinative sentences with minimal number of
ellipbic bransformatlon formulae; 5) collec
ting statistics of the tormulae use, which
implies a search order of a specific formula
for o given sentence., Thus a base for outli-
ndng the nain steps of an ellipsis restora-
tion algorlithm is formed.

REGTPROGAL, BIEMENTS. There are several
kinds of word omission in natural languages.
hmong them co-ordinative reduction 1s oar-
ried out according to the formula XQ & X*Q

=) X & X*Q or & ¥ = & X*, where X
and X* areQdiffggentQﬁords %% word'groups,
Q is a recurrent group of words, and & stands
for & co-prdinative conjunction or just a
comma: (He took),. (the bread)X (and)86 (he

took), (the milk)x. => (He took)Q (the
'b:t'ead)X (and)& (the milk)x,.

Co~ordinative ellipsis includes co-or=~
dinative reduction as a subseb. Two or more
phrase segments co~ordlnated in a single
gsenbence have some identical parts not ne-—
cessarily standing albt the borders of the
segments, For economy's sake the natural
language omilts, wholly or partially, the re-
current part of a sepment, as a rule, in the
gsecond or subsequent one. The omisslon may
be carried out according to the formula
QY & X*q ¥Y¥ =) Q.Y & X* - ¥¥*, where X and
X*%are a pRir of sogewhat similar, but com-—
pare@?nd even semantlcally opposed elements
referred o hereinafter as reciprocal; ¥
and Y* are another such palr; the co-ordina-
tive segments are X§ Y and X* - Y*. In Rus-
sian writing ellipsig is often acconmpanied
with a dash.

The common feature of elliplic omissions
is that a conmnected dependence tree for a
sentence c¢annot be built without their re-
gtoration. The parsing algorithm should
take into account and properly distinguish
the specific phenomena occurring in a given
senbtence, e.,g. ellipsis and zero copula go=
ing together.

BASIC ASSUMPTIONS. We examined a co~or—
dinative ellipsis agsuming the following:

— A contexi confined to a standalone el-
liptic sentence is sufficient Lor resto-
rabtions

-~ An ellipsis in a sentence 1lg explicaw-
ted with a dash (along with some implied ine
dications), but omlssion may occur not where
the dash 1is or not only bthere. Comparative
and other constructions without a dash have
not been examined, but most of our state-
ments cover them, too.

Omitved parts, after restoration and,
if necessary, morphologlcal re-agreement,
exacbly restore the original meaning of a
given sentence as a whole. Therefore recur-
rent parts in different segments have had
exactly the same length, linear order, and
lexdcal conbtent before omission.

~ A dependency lLree was seleclted as a
tool for description of links between word-
forms in a sentence, and the nature of the
links corresponds to those suggested in
YMeaning -~ Text" model /Mel'dul, 1973/.

« Co=ordinatively reduced words should
be restored, along with the ellipsis proper,
where +thig provides connectedness of a parse
tree and saturation of obligatory valencies.

-~ There exists an algorithm for syntac-
tic analysis of Russian texts which can cope
with parsing any ellipsis-free sentence. It
can also parse, conslistently and unambigu~
ously, the complete segments of an elliptic

65



gsentence and tie links, even ambiguous,
within word groupsin incomplete segments,
preparing them as disjoited "bushes" for a
final parse tree.

SPATISTIC OBSERVATIONS. As many as 600
elliptic sentences were extracted from
large (more than 1000 pages) corpus of
texts in various fields and genres (abs-
tracts, articles, popular sclence bhooks,
and brochures). The material was arranged
in a minimal number of elliptic formulae,

A total of 24 formulae was found, but only
four of them excesded the 4% threshold (see
Table)o

In the Table the arrows show the direc-
tion of synthesis; QO stands for an omitted
part replaced with a“dash; @ ,, Q, are ad«
ditional omissions possible £8 thé left and
to the right of the dash; P_ and P1 are op--
tional segments (modifiers 8nd the like),
not involved 1in the ellipsis.

Available statistics permits t0 conce
lude:

-~ The most widely used formuls (single
omission between two reciprocals) has ex-
ceeded the use total of all other formulae,
and four leading formulae together account
for more than 80 per cent.

« Number N, of reciprocal pairs and
nunber N of oaissions in a senbence uswlly
satisfy fhe formula | ¥, « N1 <= 1, since
reciprocals and omissioﬂs ard commonly ine
terleaving each other, but it is possible
to construct counter~examples.

- Cases with N_> 2 and/or N1> 2 amount
for less than two Per cent. ’

- Approximately in 7% of cases nonsym-
metric ("chlagtic"”) formulae occurred. IFor
exanmple, formula P QXY & X*QY* =) P QXY &
X* % Y* may have tHe following realfzation:
( CosuecTran pacoralp (rpecyer )Q(om HHECHEe-

pa Jy(pacunpenud Maébmaqmqecmoro KDPyIro30-
pa Dy (48)g O Maremaruga Jy. - (Buaze-
HUA HEXOTODHMM MaTeMaTudeC  KUMU BHaHIAHMﬂy.@e
/(A joint work)P (requires), (from engi--
neer)X (broadeniflg of his mathematical .
outlook)y (and)& (from mathematician)y, -
(the possession of some technical back-
ground)Y*./

- Approximately four per cent of all
cases did not fit into our formulse. Either
a possible formula was too complex to be
practical, or the shape of the sentence wag
dubious and even incorrect from the point
of view of a human editor.

ENCIOSING SYNTAGMATA. Before gearching
reciprocals it 1s necessary to establish
synbtactic links within word groups in an
incomplete segment. The convenient tools
for describing these. links, the so-called
synbagmata, are not always sufficient here,
see, e.g. the word combinationss 06QCUEH=
HHE BKOHOMVI‘{BCRIAG/O TACIBHHE HDPOUSBOJC TBEHS
HEE( IIOKA38 TeTL 1) /generalized economic/
gome productional. (indications)/3 47 Cua~
DHEU/MATH0 HOBHMKU ([IPEAIPUHTUAME) by 17
0ld/by five new (enterprises)/3; U3 Karura-
IHC TUEC KX/ M8 COUMANNC TUUeC KUK (C Tpam)
/from capitalisgt/from spcialist (countries)j
YYCI0 MMEBILEXCH/YUNCIIO BHOBS ngyodpeTeHme

KHUT /the number of available/ the
number’ of newly bo%§ht (books)/; 80 THC.
yonunuc rudecik/200 THe . HAYIHHX( Ny OLn-

Kaumit) /80,000 publicistic/200,000 sclen-
tific (publications/. Reciprocals in the

66

palrs above are divided with slashes, snd
connected nouns (derived Lfrom complete seg-
menty) are given in parentheses.

We propoge dependencies of a new typs,
naned enclosing gynbagmata (B8), These ere
established elther between co-gubordinated
attributes, linking brother :
right to left (0COOUBHHNE

or between a nuwber and co-subeindl-
nated attribute (17 < CTADHK) op between a
propogition or a noun with predicative pyes
perties and gubordinate wounls attelbuwio
(f8 - KAIUTANMC TWICCKIE  apen0 - UMCBIILCH ,
THG o - YOI UIAC THAECHIK) o

Several BS constitule the id
a dominating word and 1ts ind
dinated one. Via BS the nodes
ant for reclprocal matching -
within easy distance From th §
roots (may be, at the vewy wootg),
links can be established in coupl
nents, too. They btransifoim a ye
tree to an acyclic graph, which ¥
matching nodes and arcs.

The set of BS is subjeet to wpdatiog so
far. Caubtlon should be used howew X
updating. Indeed, attempts to divectly 1
words arbitravily distant within a conw .
ent-dependency tree; though eliminating the
very notlon of ellipsis, lesd to superfive
ous complexity of IS and of a global model
of natursl language, too.

STMITARTTY FEATURES. Merual segaentos
tion of all awvallable gentences has made
clear that antagonists in reclprosal palrs
are not in general case wobually isomor-
phic, i.0. their svbiree de not quite onln-
cide, Therefore, the labels abt the matched
nodes showld be forcedly iuvolwed and these
are of the followlng typoss

Lexical. Lexemes at the roots and/ow
thelr direct subordinates in 22 per cent
were strictly colncide.

- Morphological. In nost cases lexemes &v
the matched nodes belonged to the seme pary
of speech, and their wordforming chavacter-
istics were in sgreement: nouns and numbers
expressed by words — in case; adjectives
(pronominal included) and participles - in
gender, number, and case; personal verb-
forms - in gender, nuubeyr, and person. Uoly
in 30 per cent of cases the agreement has
not been revealed (nuwbers in digits, abe
breviationgi @tgn)m~ iy ) ,

Syntactic. Some indicators treated in
the “ﬁeaning“w Text" model as synbactic,
might coinclide, c¢.g. interogatlvity of Lo
xemes HYMA and CHOIBED in the sentence
] CHL, KyNa UATUH, & OH = CHOABKO BPOMS-
ﬁm?np;& agke Zaher% I ghould go, and hg
asked what time it was./

Semantic. YT matching labels of tho
three kinds mentioned falled or at once s
veral nodes in a complete seguent wers o
ilar to the node in an incomplets onog U
coincidence of even one sewmantlc
is importont. Paxonowy of such indic
is not established yeb. Beveral fao
(classification sspects) with odi
intersection of thelyr seopes wre 203
to gult well, but siuple thessurical hispe
srchies are not excluded, elth '
gpecifically observeds guantii
cardinal words (28%), syaouduy
(10%), hyponymy and byperonymy
species, pavt/whole) (3%), and ool
of such similayity (2%).

When gemantic similewitvy withln paies
/%t and Y/¥® failed, semauvtic propox
/Y = X4/T% has beon gometluos oboowvod,
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