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Abstract. The objective of this work is to formalize nominal ellipsis in Spanish
– a grammatical mechanism in which one element is silenced with its syntactic
structure, under certain syntactic restrictions – through the creation of an algo-
rithm that automatically recognizes and replaces elided elements in natural lan-
guage texts. Based on the proposal by Saab [1, 2], this paper proposes a series of
formalisms represented in NooJ [3, 4] to grammatically model this phenomenon.
The methodology was tested on journalistic texts extracted from the Internet. The
results obtained (100% precision; 82% coverage; 90.10% F-measure) show that
the developed algorithm is useful for the recognition of ellipses.
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1 Introduction

This work describes a computational modeling of nominal ellipsis in Spanish. We begin
with the theoretical assumptions of generative grammar following studies by Merchant
[5]; Sag and Hankamer [6]; Culicover and Jackendoff [7]; and particularly, Saab [1, 2].
Specifically, the paper describes an algorithm developed for the automatic recognition
of ellipses and the replacement of the elided element in natural language texts. Ellip-
sis consists of a grammatical mechanism avoidant of lexical redundancy [8], in which
an element of the clause is not pronounced – i.e., it is elided – under certain syntactic
restrictions. In this regard, Saab [1] andMerchant [9] point out that, in this phenomenon,
the silenced element is recognized through a structural identity relationship with a pre-
ceding element that allows for the identification of said element and its position inside
the clause.

This phenomenon has been addressed from different perspectives, including syntac-
tic [5, 10–14] and semantic [6, 9] approaches, as well as within the frameworks of Head-
Driven Phrase Structure Grammar [15] and Simpler Syntax [16]. Regarding research
linked to computational linguistics, the works of Hardt [17]; Mitkov [18]; Nielsen [19];
Rello, Baeza-Yates, and Mitkov [20]; and McShane and Babkin [21] have undertaken
analyses of ellipsis via corpus-labelingmethodologies that identify and retrieve the elided
element. However, those proposals tend not to include implicit syntactic mechanisms.
To remedy this, this work seeks to formalize nominal ellipsis based on the processing
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of morphosyntactic information. The contribution to the literature is double: on the one
hand, we provide an efficient algorithm for applied computational linguistics tasks; and
on the other, we develop a tool to evaluate the reach of theoretical generative studies as
applied to nominal ellipsis.

For such purposes, we propose a formal description of ellipsis, modeled using an
electronic dictionary under NooJ syntactic grammars, and tested on journalistic texts
extracted from the Internet. The results obtained (100%precision; 82%coverage; 90.10%
F-measure) show that the developed algorithm is useful for the recognition of ellipsis in
natural language texts, while also showing that the generative theoretical proposals are
adequate for the analysis of this phenomenon.

The article is organized as follows: first, we present the general context of ellipsis;
second, we discuss the concepts relevant to the theory of Identity [1, 2], with special
focus on aspects relevant to ellipsis; third, we describe the data processing tasks that we
performed, considering the syntactic structure of determiner phrases (DP) in Spanish;
and fourth, we present our results and conclusions.

2 Ellipsis: Definition and Types

Ellipsis is a syntactic mechanism through which, under certain structural particularities,
an element is not pronounced (that is, it is elided) [1, 2, 5, 22]. In this regard, two types
can be recognized: nominal ellipsis, in which a noun is elided (1a); and verbal ellipsis,
in which a verb is elided (1b):

(1) a. El perro de mi madre y el perro del vecino mordieron al periodista 
[my mother’s dog and the neighbor’s dog bit the journalist.]

b. Juan lee un libro y María lee una revista  
[Juan is reading a book and María is reading a magazine.]

This mechanism acts at different syntactic levels. Thus, Spanish nominal ellipsis is a
nuclear ellipsis of a DP; and, in Spanish verbal ellipsis, mechanisms of sentence ellipsis
are involved. It is important to clarify that nominal ellipses do not only occur between
coordinating DPs (2a), but also as part of a sentence ellipsis (2b-c). Here, the verbal
assembling domains expand the locality between the preceding element (in bold) and
its place in the phrase in which it is elided (strikethrough). In (3), the types of verbal
ellipsis are shown. Since the objective of this work is not to address verbal ellipsis, only
the verbal types that appear in the different studies are mentioned.
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(2) a. La guitarra acústica y la guitarra eléctrica 
[the acoustic guitar and the electric guitar.]

b. Los niveles de colesterol disminuyen y los niveles de azúcar aumentan 
[cholesterol levels decrease and sugar levels increase.]

c. El presidente de Rusia homenajeó al presidente de China 
[Russia’s president paid homage to China’s president.]

d. Las embarazadas que asisten a terapia y las embarazadas que no asisten 
fueron internadas en el centro médico 
[pregnant women who go to therapy and pregnant women who do not 
were hospitalized in the medical center.] 

(3) a. Antonio toca el violín y Alex toca el chelo 
[Antonio plays the violin and Alex plays the cello.]

b. Antonio viajó a Chile en enero y Antonio viajó a Brasil en agosto
[Antonio travelled to Chile in January and Antonio travelled to Brasil in 
August.]

c. Antonio gana mucho dinero y María también gana mucho dinero  
[Antonio makes a lot of money and Maria also makes a lot of Money.]

d. Antonio intentó entrar al edificio, pero no pudo entrar al edificio
[Antonio tried to enter the building, but he could not enter the building.]

e. Antonio golpeó a alguien, pero no sé a quién golpeó Antonio
[Antonio punched someone, but I do not know whom Antonio punched.]

f. – ¿Quién llamó? [who called?]                
–Antonio.

One of the theories that best explains nominal (2) and verbal (3) ellipses in Spanish is
that of Saab [1, 2], which is the basis for Distributed Morphology [DM, 23]. According
to this theory, ellipsis is defined as a non-insertion mechanism of lexical features in
which, during derivation, a particular feature, denominated as [I], blocks the insertion of
phonological features. The allocation of this feature [I] is the product of a transforma-
tional operation called Identity, whose result is the non-pronunciation – i.e., silencing
– of the elements that intervene in the syntactic operation. Saab [1] formally defines the
ellipsis domain as follows:

(4) a. An abstract morpheme α is identical to the abstract morpheme β if and only if α

and β match all their morphosyntactic and semantic features.
b. An A root is identical to a B root if and only if A and B share the same index.

This definition (4) establishes three contexts in which ellipsis intervenes: (i) cases of
partial identity with grammatical results; (ii) cases of partial identity with ungrammatical
results; and (iii) cases in which the identity is total, but the result is ungrammatical. This
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work considered only the first two, which correspond to the features of number (5) and
gender (6) in Spanish, respectively.

(5) a. Antonio quiere más a sus gatos que al gato de Pedro
[Antonio loves his own cats more than Pedro’s cat.]

b. Antonio quiere más a su gato que a los gatos de Pedro
[Antonio loves his own cat more than Pedro’s cats.]

(6) a. *Antonio quiere más a su gato que a la gata de Pedro
[Antonio loves his own cat more than Pedro’s [female] cat.]

b. Antonio quiere más a sus gatas que al gato de Pedro
[Antonio loves his [female] cats more than Pedro’s cat.]

For Saab [1, 2], the ungrammaticalness of the examples in (6) is caused by the fact that,
in Spanish, gender features are a property of the morphological root, in which the root
is attached to the gender feature first, and then to the number feature. Therefore, for that
author, number is a functional category that does not intervene in the domain of nominal
ellipsis in Spanish, such as in (7).

(7)

3 The Formalization of Syntactic Information

This work adopts Abney’s [24] DP hypothesis, in which the determiner is a functional
category that can take a noun phrase as a complement; namely, it is possible to represent
a structure of constituents with a particular internal structure such as the one in (8).
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In Spanish, the determiner occupies the highest position, which allows the ellipsis
of N in the lowest position. Furthermore, structurally speaking, the determiner is an
important feature as the nucleus of the phrase, which is why it may not be an optional
element (9a and 10b); and why it is also a mechanism for the recognition of the elided
element, since it must agree with the elided N. In (10), the elided element is indicated
with strikethrough text.

(8) a. *guitarra roja
[red guitar]
b. La guitarra roja
[the red guitar]

(9)  a. La guitarra roja y la guitarra eléctrica 
[the red guitar and the electric guitar.]

Spanish data was analyzed under a constituent organization to outline the determiner
phrase (8), resulting in three types of syntactic structures with nuclear ellipses (N). The
first is that of coordination between determiner phrases (11a); the second, coordination of
clauses (12a); and the third, predicative argument (13a). These three syntactic structures
were formalized as shown respectively in pairs (11b), (12b), and (13c). The elided
element is indicated with strikethrough text.

(10) a. El hijo de Juan y el hijo de Pedro  
[Juan’s son and Pedro’s son].

b. [[PRENOM]1 N [POSTNOM]1]SDI Coord [[PRENOM]2 N
[POSTNOM]2]SDII 

(11) a. El hijo de Juan fue al cine y el hijo de Pedro fue al teatro  
[Juan’s son went to the cinema and Pedro’s son went to the theater.] 

b. [[PRENOM]1 N [POSTNOM]1]SDI [V + ARG (ADJ)]1 Coord  
[[PRENOM]2 N [POSTNOM]2]SDII [V + ARG (ADJ)]2

(12) a. El presidente de Francia homenajeó al presidente de Perú 
  [the president of France paid homage to the president of Peru.] 

b. [[[PRENOM]1 N [POSTNOM]1]SDI]_arg0 PRED [[[PRENOM]1 N
[POSTNOM]1]SDI]_arg1 

These structures explain the phenomenon of ellipsis as a mechanism presenting
under two procedures: elision (in the case of production); and identification (in the case
of comprehension).
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3.1 Rules for Ellipsis: Elision and Identification

The process of elision defines the production of a nominal ellipsis, given its articulation
of the syntactic and surface structures of Spanish (14).

(13) a. Given a coordination AˆB, where A and B are DPs and B has a structure equal
to A with a root object as an NP nucleus equal to that of A, elide the NP nucleus
object of B.
b.Given a Predicate-Argument Structure (PAS)A,with argumentsα, β,γ…,where
α has a structure equal to that of the argument to its right and which has an NP
whose root nucleus is equal to the NP in α, elide the nucleus of such NP.

On the other hand, identification describes the comprehension of the elliptical phe-
nomenon, specifically, how the syntactic elements missing in the grammatical structure
are computationally recognized (15).

(14) a. Given a coordination AˆB, where B is a DP equal to A, and the NP nucleus is
elided:

• Copy the nucleus root and the NP gender object of A
• Copy the Det number of B

b. Given a PAS A: P (α, β y γ), with an object to the right of α that represents the
elision of its NP nucleus:

• Copy the root of the NP object of α

• Copy the determiner number of β or γ (according to the elided object)

This work computationally modeled (14) and (15). The creation of resources in NooJ
is described below.

3.2 Computational Modeling in NooJ

The computational implementation used a general Spanish language dictionary [25]
containing 72,593 entries. Lemmas corresponding to nouns, adjectives, and verbs were
associated with inflected model grammars.

For the identification and replacement of the elided element in the nominal ellipsis,
the following syntactic grammar was created.
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Fig. 1. Grammar for the identification and replacement of nominal ellipsis in Spanish.

The numbers in Fig. 1 indicate the types of ellipsis found in the corpus: with [1],
cases of predication; with [2] and [3], coordination between determiner phrases.

The variables represented by parentheses embed grammars that contain syntactic
restrictions; for example, the gender and number concordance typical of Spanish and
which is preserved in nominal ellipsis [1]. Thus, the variable PRENOM (see Fig. 2)
details the restrictions in the categories of the determiner and its concordance with the
adjective.

Fig. 2. Grammar embedded for determiner restrictions.

The POSTN variable indicates the restriction of the adjective with regards to its
preceding N (see Fig. 3).
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Fig. 3. Grammar embedded for adjective restrictions.

Finally, some grammars can be recursive (see Fig. 4). In the SP, the variation in the
prepositional phrases found in the corpus can be described.

Fig. 4. Recursive grammars for phrase variation.

The indication of replacement implies a rewriting of the variables $PRENOM$NOM
[1, 2, or 3] ($PREP) $DET; and later, of $NOM, although adjusted to the variables of
number $DET. In cases in which a [1] $CONTR sequence appears, $NOM is replaced
in the singular.

With the application of the grammar, it is possible to annotate (TAS) a grammatical
sequence formally described with a corpus sequence (see Fig. 5).

Fig. 5. Annotation of a grammatical sequence of the corpus
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Furthermore, the implemented grammar recognizes, identifies, and replaces the
elided element in the identified grammatical structure (see Fig. 6).

Fig. 6. Results of the automatic recognition of nominal ellipses

4 Results

Table 1 summarizes the main results of the computational implementation based on the
collected texts, a brief corpus of 5,000 words with 100 elided sentences.

Table 1. Results obtained

Unidentified sentences 9

Mistakes 0

Coverage 82%

Precision 100%

F-measure 90.10%

As can be observed, the algorithm did not result in any incorrect labeling. Moreover,
while there were coverage problems caused by lexical units not listed in the electronic
dictionary, the results obtained show that the syntactic restrictions under which the
nominal ellipsis is structured are useful for automatic identification in natural language
texts. We also note that, in addition to the applications for syntactic recognition to
optimize results in computational linguistics [26], it is also a tool that, beyond numerical
data, provides information on grammatical knowledge.

5 Closing Remarks

This paper presented a computational modeling of nominal ellipsis in Spanish, based on
a proposal for generative grammar [2], using an electronic dictionary and morphological
grammars. The resulting algorithm showed a high percentage of precision, coverage, and
F-measure. This implies that the descriptions stemming from formal studies constitute
an adequate basis for the elaboration of computational devices. Despite these initially
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promising results, the brevity of the corpus presents a limitation that merits further
research.

Furthermore, in seeking to improve the ability of such models to resolve complex
grammar when analyzing ellipses, future work will include comparative structures, such
as (16), and thosewith preceding elements located in peripheral positions of the sentence,
such as (17):

(15) La gramática generativa es más compleja que la gramática de corte fun-
cionalista  

[generative grammar is more complex than functionalist grammar.]
(16) Según los jugadores de Boca, los jugadores de River festejaron desmedi-
damente  

[according to Boca’s players, River’s players celebrated unreasonably.] 

Lastly, we expect to include nouns in multi-word structures, as in (18).

(17) La tasa de mortalidad de Chile es más alta que la tasa de mortalidad de 
Argentina  

[Chile’s mortality rate is higher than Argentina’s mortality rate.]

For the latter, the complexity of the electronic dictionary will be increased with
multi-word expressions that can also be linked to syntactic grammars.
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