




Algorithm  to generate NN compounds with
complete parse of NP
NN compound formation is attempted after the sentence
has been parsed, contextual lexical selection has been
determined, and the words have been looked up in the
English target dictionaries.

The algorithm starts from the bottom of the parse tree,
right to left. It locates NPs whose structure has been
completely parsed and  processes one NP at a time.  The
filtering conditions described in the next paragraphs are
summarized in Table 1 below.

Within each NP with a noun head (no pronoun or
adjective heads), postnominal descriptors are located and
fronted. Adjectives, adverbs, and negators are fronted and
the number of premodifiers fronted is recorded  for future
reference. If a hyphenated phrase is fronted, this NP is
automatically blocked as a candidate for a NN compound. 

Within the NP, the algorithm then looks for Prepositional
Phrases introduced by OF (not followed by another
preposition: de entre los arbustos). Most of these will be
translations of "DE", but not all. PPs headed by a
preposition other than OF are also accepted if they are part
of an NPN AU (seguro contra accidentes: accident
insurance).

The algorithm records the number of target words for the
upper and lower nouns (some Spanish single-word nouns
may translate as more than one word in English and
viceversa). If there are more than two target words, NN
compounding is automatically blocked.

NN compounding is also prevented if either upper or
lower noun are not found in the dictionary, are proper
names, are uppercase (unless they appear in a title or in a
text that is all uppercase), are both Time nouns (reunión
de fin de mes), or are coded in the dictionary to prevent
NN compounding.

Evaluate the upper noun (N1). If it is coded to always
allow fronting, no further conditions are tested. This code
may come from the target entry or from an AU.
Otherwise, the upper noun must pass the following tests in
order to allow fronting:

1. it is a not a partitive, quantity noun, classifier, and is
not preceded by a numeral (ganancia de 8 millones de
dólares, varios tipos de salmones, una mayoría de
congresistas)

2. it does not take DE as bound preposition
3. it is not conjoined. Exception: verb nominalizations

are conjoined with other verb nominalizations if the
PP headed by DE is parsed as the object of both
nouns: prevención y control de enfermedades: disease
prevention and control

Evaluate the lower noun (N2). It must pass the following
tests in order to allow fronting:

1. it has not been parsed in a PP headed by a preposition
bound to N1

2. it doesn't have a Relative Clause attached

3. it doesn't have a direct object (direct objects of nouns
are NPs parsed in PPs headed by DE, when N1 is a
transitive verb nominalization)

4. it is not preceded by a determiner. Exceptions: if
lower noun is coded to block article insertion, it is
coded to always be fronted, or the determiner has
been blocked for translation elsewhere

5. it is not preceded by a numerative, demonstrative, or
quantifier

6. it is not coded plural in the target dictionary or, if it
is, its translation doesn't end in 'S'

7. it is not modified by a past participial adjective
8. it is not conjoined in a PP (jefes de empresa y de

comercios privados)

If both upper and lower noun pass the tests, the following
conditions must also be met:

1. the total number of descriptors and nouns does not
exceed four

2. lower NP cannot have more than one descriptor, to
avoid creating ambiguity: solución de problemas de
abastecimiento de agua potable: solution of problems
of drinking water supply, not solution of drinking
water supply problems, or drinking water supply
problem solution. Exception: if N2 is part of a NN
compound, front a maximum of two descriptors. 

3. N1 and N2 cannot both have descriptors, to avoid
heavy embedding and to avoid creating ambiguity:
Campañas especializadas de información pública:
specialized campaigns of public information, NOT
specialized public information campaigns

4. if N1 is a verb nominalization, N2 cannot have
descriptors (difusión de documentos técnicos).
Exception: there is an AU with adjective + Noun for
N2. In this case, fronting is accepted because it is
assumed that the adj + Noun collocation is a semantic
unit that will not create ambiguity when fronted
(archivo de documentos normativos: policy document
file)

5. if N1 is a verb nominalization, has a direct object, and
is conjoined, the noun with which it is conjoined
cannot have any descriptors

6. if N2 is conjoined, front both nouns only if there are
only two nouns and neither has modification

If all tests are passed, rearrangement occurs.
Rearrangement involves:

1. fronting N2
2. blocking the translation of the preposition
3. fronting the descriptors of N2
4. removing all article insertion information for N2

(since it is now a modifier)
5. making N2 singular
6. if N2 is conjoined, fronting the conjoined noun also
7. if there is an upper conjunct sharing the direct object,

moving N2 (and its modifiers) in front of upper
conjunct: monitoreo y control de la contaminación
ambiental: environmental pollution monitoring and
control

8. marking the NP so that it will not undergo further
fronting. This prevents more than one level of
embedding. However, compounds spanning three
NPs are allowed if there are no descriptors in either



NP: sistema de abastecimiento de agua: water supply
system, or N1 has special coding to always allow
fronting (either by itself or as part of an NPN AU)

If N1 and N2 were part of a NN AU but fronting could not
occur because of other conditions, N1 is marked so that it
is not fronted and thus separated from N2 (cobertura de
los servicios de imaginología y radiodiagnóstico).

Algorithm to generate NN compounds with
incomplete parse of NP
The algorithm cannot start from the bottom of the parse
tree (i.e., from the end of the sentence to the front)
because the information is not available. If there is no
analysis, the algorithm starts from the beginning of the
sentence and stops at the words that trigger NPN AUs.  In
other words, NNs are only generated if specified by an
AU in the lexicon. 

First, it looks for PN AUs (de salud). It blocks the
translation of the preposition, changes the POS of the
noun to adjective, and fronts it. If the noun is itself
modified by another adjective, it is fronted as well
(estrategia de salud reproductiva: reproductive health
strategy). If the head noun is modified by another
adjective, the algorithm makes sure that the "adjectival
noun" is next to the head noun (necesidad urgente de
salud: urgent health need, NOT health urgent need).

Then, it looks for NPN AUs and generates the NN
compounds. The same rules apply as with complete
parses, but rearrangement is based on look-back and look-
head procedures rather than on information from the
parser.  This procedure ensures that the NN is always
generated (as with SUs) but sometimes creates incorrect
NN compounds because it does not take advantage of the
syntactic context. 

Upper Noun (N1) Lower Noun (N2) prep Form NN overridden by lexical
coding that favors

NN
lexical coding blocks NN or lexical coding blocks NN NO N/A

not OF NO yes
2 preps NO no
Bound to N1 NO yes

partitive, quantity noun,
classifier, or preceded by
numeral

NO yes

Proper name or Proper name NO yes
has hyphenated phrase or has hyphenated phrase NO no
not found in dictionary or not found in dictionary NO no
uppercase (unless title) or uppercase (unless title) NO yes
conjoined (unless vnom
conjoined with vnom that
share the object)

NO yes

more than one target word NO yes
has attached Relative Clause NO yes
is vnom with direct object NO yes
preceded by determiner (unless
determiner blocked for translation)

NO yes

preceded by  numerative,
demonstrative, or  quantifier

NO no

target entry plural and ends in S NO yes
modified by past participle NO no
conjoined in a PP NO no
two or more descriptors NO yes (2 max)

has descriptors and has descriptors NO yes
verb nominalization and has descriptors NO yes

conjoined with more than one
noun

NO no

conjoined with noun that has
descriptors

NO yes

total number of words (adjectives and nouns) is more than 4 NO no

Table 1: Filtering conditions
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