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Abstract. This paper presents an analysis of the Sanish auxiliary verbs from a
syrtactic point of view instead a €mantic analysis that is poposed by the
tradtiona Spanish gammars. The g/ntactic context of the Spanish auwxiliary
verbs is clarified with the ddinition d five properties, which alow us to
determinate if a veb béehave as an awxiliary verb or not. The aubject raising
verb type defined in the formalism HPSG is used in order to capture the
behavior of Sparish auxiliary verbs. We conclude with the analysis of atypical
awliary verb, poder, as acase of study.

1. Introduction

The ddinition and implementation d a robust grammar for Spanish requires a lid
arglysis of the Sparsih awiliary verb system. Although the werb system for English
has been widely studied and implemented in computationa grammars since
Chamsky's original analysis in Syntactic Structures, where the crucial role of the
study of auxiliary verbs for the development of Engish grammar is pointed aut [1], to
our knowledge, no such rigorous aomputationd analysis for the Sparish auxliariesis
availabe to this date. Eventradtiona Spanish grammars lack a definite analysis of
the grammatical phenomena, as several criteria and classifications not aways
corsistert, canbe found in the literature.

In particular, the need for a weeful implementation o this system comes from the
DIME project (Dialogos Multimodales Inteligentes en Espaiiad) currently developed
a IIMAS, UNAM, which has as its main dbjedive the corgtruction of a
conversational multimoda agent with spokeninput ard output facilitiesin Soanish for
helping the interactive sdution of simple design task [2]. In particular, the DIME
prototypewill be ale o assist humanusersin smple kitchendesign tasks. One of the
main objectives d this poject is the devdlopment of a Spanish grammar and parser
ahle to cope with the languaye of a wrpus d Sparish didogsin this danan that was
compiled within the mntext of this project [3]. For the development of the gammar
the HPSG gammatical formalism [4] with its asociated environment development
was adopted|[5].

The reed for afull analysis of auxiliary verbs energed immediately when the first
senterces d the DIME corpus were analyzed Sentence (1) is atypical congructionin
the corpus:



(1) ¢Me pledes mostrar € catdogo de muebles?
Canyou shov methe atalog of furniture?

This sertence shavs a number of syntactic phenomena that are characteristic of
Spanish syntax, which are aliento English: omitted aubject, clitic constructions and
the “periphragtic conjugation”. Also, the sentence is ambiguols because the verb
poder can be interpreted as sgnaling &ility or posgbility: in the latter caseit is an
auxliary verb bu in the former it is nat, as will be explained below in this paper. In
addtion, (1) is an interrogative form in which the subjeda-verb inversion of English
guestions does not take place; furthermore, the word-order for the declarative,
interrogative ard imperativeforms d this kind of sentences can be the same. Each of
these syntactic prenomenaneeds a detailed analysis; however, central to dl of them is
theanalysis d the complex verbal corstruction and, in particular, of the auxiliary verb
corstruction, whichis the skeleton uponwhich all other pheromeraare suppated.

2. Spanish Auxiliary Verbs

Intuitively, an auxiliary verb in Spanish is a verb that has lost its aigina lexical
meaning and ha aquired a gammatical function a meaning in specific syntactic
conexts. Corsider the examplesin (2) taken from Gili Gaya[6 pp. 108}

(2) a Terer que escribir

Have D write
b. Edar escribiendo
To be writing
c.lr a escibir
Goingtowrite

In al three, thereis areference to the action o writing, kut the initial verbs marks
a specific mode in which the writing action shoud beinterpreted. In (2.a), terer in the
cortext of tener que has changed its original meaning of possession to obligation, and
tener que escribir refers to the obigation of writing. In (2b), estar has log its
meaning of location and estar escribiendo alludesto the duation of the ad of writing,
andin (2.c), the verb ir has lost its meaning of physcal trarsfer and marks the
incoative ndion of the act of writing, and the whole corstruction means to start to
write.

The grammaticalization of the verbs is na a pkenomenon particular to Spanish, as
can ke seen from the translations but it does give rise tb some kind o ambiguities
that are vay peculiar to Spanish. Auxiliaries in English are fully grammaticallized:
when a veb becomes an auxiliary, it preserves this function most o the time;
however, in Spanish this is not the case, as shown in (3). In (3.a), debo preservesits
original meanng o obligation of paying a dbt, but to express the same idea in
Endishrequiresthe use d theverb owe whichisnot anauxliary. On the dher hand,
in the verbal complex deho ir in (3.b), delo is anauxliary marking a general kind of
obligation, and its expresdon in English requires the auxiliary verb must. In this
regard, English is better behaved than Spanish.

(3) a Debo cien pess

| owe ane hunded pesos
b. Debo ir & banco
| must go to the bank



Verbal complex corstructions are knawn as periphrastic conjugation (conjugacion
perifrasica) in which the first verb is conjugated ( forma personal) and the rest of the
verbs in the mmplex are in a ron-finite form ( formas no persondes which are the
infinitive, the gerund andthe participle, as can beseenin Tabe 1.

a |ba a decir Infinitive
He/shewas gaing to tell

b. Egab comiendo Gerund
He/shelit was eating

¢. Hecaminado Paticiple
I have walked

Table 1. Different non-finite formstaken by auxiliars.

In Spanish, all auxliaries appear in paiphrastic condructions hut there are
periphrastic constructions in which the conjugated verbs are rot auxliaries; for this
reason it is rot trivid to state when a verb has such a function. Even traditional
grammars of Spanish have dfferent criteria. Gili Gaya [6], for ingance, adopts the
strongest postion and defines anauxiliary as averb that has lost his mearing and fas
takena nav one as ilugrated in (3). However, most Spanish grammars adopt a less
restricted postion, and propose a hierarchy of auxiliaries: while ser, estar and haber
are classified as full auxiliaries, all modal verbs function as semi-auxiliaries [7].
Newvertheless, the indecision prevails, and thefull set of awiliares is not well-defined.

To clarify the disiinction, it can be ndiced that charges of meanng are
accompanied with changes in syrtactic benavior (e.g., in (3.b) the verb debo isn
longer atrarsitive). Accordingly, we alopt the view that to understand the behavior of
auxliaries nd only semantic criteria but aso syntactic properties must be taken into
accourt.

2.1 Behavior of periphrastic constructions

For the sudy of periphrastic constructions we focus on the kehavior of agents and
patients. The agent is individual who exeautes the action named by the verb and the
patient is the ae how ecelves such an action; in genera, the agent corresponds to
syntactic subject and the patient to the dired object in active sentences. In Spanish
periphrastic constructions agents and verbs are related throughthe following syntactic
properties:

1. The conjugation of the auxliary verb contains the syntactic subject, which is
normally omitted however, auxiliaries do narequire agents, as the main
semartic impart of the periphrasisis marked by the verb in a nonfinite form. For
this reason the synactic subject marked by the conjugation helps o identify the
agent of the na-finite verb. In (4), for insence, the verb voy (1st-sing) marking
the incoetive action hdpsto identify that the agent ofcomer is me (yo).

(4) (Yo) voy a omer
I am going to eat

2. Itis pacssible to construct periphrasis with verbs that o not reed an agent. These
verbs are krown as impersaonal ( impersondes) ard they represent agertless
actiors like raining and snowing. In addition, impersanal corstructions can also
be formed dropping the agent, either because it is ot known o just because it is
not important. In (5.8), va (3rd-sing) marks the sulject of the sentence, but llover



requres noagert, ard the information provided lky the cwnjugation is Smply not
used In (5.b), van (3rd-pl) marks that someore (perhaps more than ore) are
going to knack the door, but we dont know how is it. Again, the information
providedby the subject is notused, because the ayent needsnot to be determined.
(5) a Va allover

Itisgoingtorain

b. Van a tocar la puerta

Saremeis going to knack the doa
It is not possible construct an interrogative sertence aking for the drect object
of the peiphrases wsing the auxiliary verb orly. For instarce, in Voy a estudiar
maeméticas the direct object of whole periphrads (i.e, matematicas) is an
argument of estudiar; this is the case because the auxiliary verb voy a has no
semartic impat, but aly that the action will take dace in the future. Question
(5.b) ask for the drect object of estudiar andiswell-formed, but (5.a) is nat well-
formedbecauseit asksfor the direct ohject of theauxliary, which daes not exist.
(6) a*¢Qué (th)vas a?

*What are you going to?

b.¢Qué  (U) vas aestudiar?

Wha are you going to study?
It is not passible construct aninterogative sentence aking for the adion named
by the nonfinite verb using theauxiliary verb only; to form thiskind of questions
a wildcard verb is required. The adion o the sentence Voy a estudiar can be
inquired with question (6.b) wherethewild-card verb hacer substitutes the action
estudiar; however, quedion (6.a) isnot well formed.

(7) a *¢Qué vas a?
*What are you going to?
b. ¢Qué vas a hace?

*Wha are you going to do?

It is not possible construct pefiphrasis with the auxiliary in passive wice; if the
periphrasisin voy aentrega la carta is expressed as a @assive @mnstruction, the
participle needs to be nonfinite verb.
(8) *Lacartaesidaaentregar por mi

*The letter isgone celiver by me
(9) Lacarta vaaserentregadapor mi

Theletter is gping to bedeliveredby me

These five pioperties define the auxiliary verbs in Spanish. This analysis contrasts
with most traditional accounts of Spanish gammar where the sole pesence o a
periphrastic construction is namally taken to signal auxliary verbs As there are
periphrastic construction in which these five properties do not hdd, our anaysis
permits to dgtinguish finite verbs acurring in periphrastic congtruction which d
function as awxiliaries, from verbs also oacurring in this kind of constuction which,
nevertheless, are nd auxiliaries. Sertences (10) and (11) are examples of this latter
pheromenon

(10) Quiero comer una marzana
| want to eat an apple

(12) Teng estudiadala materia
| have studiedthe sulject



Gili Gaya classifies auxiliaries according to the nonfinite verb occurring in the
periphrasis asfollows[6 pp. 10Q:

« Withinfinitives: ir a, pasr a, echar a, venir a, volver a, haber de, haber que,

tener que, deber de, llega a, acaba de and alcanzar a;

*  With gerunds: estar, ir, venr, segur and andar,

*  With participles: llevar, terer, traer, queda, dgar, esta and ser.

The auxiliary verb haber usedin al tenses of the Spanish conjugation is taken as fix
desinerce and itsgiven an indegpendent treatment.

We have tested dl five propeties in the set and only sixteen passed the test. In
particular echar a, pasar a ard haber que, and adso al five that are followed by
participle, donot court as auxiliariesin aur criteria. On the other hand, the verb haber
in the conjugation of compaositetensesdo counts as anormal auxiliary verb.

As all five propaties aso oacur in English, our andysis aso shows that despite
traditional perception, the auxiliary verbal systems d both of these languages are
quite similar. However, English auxiliaries have, in addition, the so-called NICE
properties (neggtion, inversion, contraction and ellipsis) [4 pp. 304 making their
behavior more systematic thanthe corresponding Spanish constructions. On the other
hard, unlike awiliary verbsin English, which seemto befully grammaticalized, the
Spanish vabs tha function as auxiliaries, can preserve its original function, even in
periphrastic constructions, prodwcing a nunbe of ambiguties that need to be
addessed Next, we turn to the formal ardlysis of periphrass in Spanish bah when
auxliaries areinvolved, and also whenthey are rot.

3. Auxiliary verbsin HPSG

In HPSG all lexemes are related in a lattice d types [4]. In paticular, verb-
lexemes (verb4xm) have the so-called sulject raising verb (srv-Ixm) and subject
cortrol verbs ( scv-Ixm) as subtypes. This digtinction can be found aigina in
Chamsky s Extended Transformational Grammar [4 pp. 280, and it iswidely used in
HPSG and related gammatical formalisms. Auxiliary verbs ( auxv-Ixm) are also
sultypes of the type srv-Ix . In particular, objects of type auxv-Ixm are ohjects of
type srv-Ixmthat aso have the NICE propetties. Here, we will claim that auxiliary
verbsin Spanishare srv-Ix . But in addition, we will claim that the same verbs can
also acur as scv-Ix  and even as trargitive a intrarsitive verbs. In particular, the
verb poder occurs at least in three different types, with diff erent syntactic properties
anddifferent semantic import.

3.1 Subject-Raising and subject-control verbs

The type srv-Ixm is defined in HPSG as a attribute-value matrix (AVM) in (12),
where the symbol srv-Ixmisthetype idertifier, and the argument structure (ARG-ST)
has two arguments, where the first argument must also be the specifier of the second
The pincipal characteristic of thisAVM is that nothing is specified about theagent of
sertercesin which the head of a verbal phrase is of this type &rv-Ixm).

12
rv—Ixm 0

O 0 phrase i U
CARG-ST (#, 00
g < SPR <#1>§§



In the phiese poder mastrar, for instance, poder is a verb of type srv-Ixm and it
seoond argument has mostrar as its head. Consequently, according to (12), the first
argument of poder, the sulject of the sentence, is aso the specifier (the first
argument) of mastrar. As there are ro further corstraints in this specification, the
sulject of the sentence is the agent of the action denoted by mastrar (the onewhois
doing the showing), regardless whether the agent is mentioned exdictly, or it is
absent, as it is the case in impersana constructions. Here, the verb poder is an
auxliary verb marking the possbility of theact of showing.

Next, we onsider the gubject-control verbs. The type srv-Ixmis defined with the

following AVM:
(13
BCwIxm O
E [phrase E
ARGST | NP B:ORM inf U5
A HSPR (NPFH

This structure is similar to the definition of srv-Ix , butit forces a restriction in the
type d the specifier. If poder, in poder mastrar, is of this latter type, its first argument
is markedas a nounphrasethat is also the first argument of mastrar. In this case, the
sulject of poder becomes the agent of mastrar, and this agert must necessarily be
there. The meaning of poder in thisinterpretationis that an agent has the capability of
shaving or is able to show something. English prefers the form be abk for this
function.

3.2 Definition of auxiliary verbsin Spanish

Unlike Engdlish where auxiliary verbs have the NICE properties, and the type  auxv-
Ixm can be ddined as a subtype d srv-Ix , in Sparish there no such dstinction end
we identify the type of auxiliarieswith the srv-Ixmtype, as follows:

Definition (1): auxiliary verbsin Spanishare d type srv-Ixm

4. Poder

Next, we present an analyss d the verb poder inthe three dfferert contexts as shavn
in (14.) to (14.c), asfollows:
(14)a. Puedescon las mateméticas
You are capablein mahematics
b. Puedes mostrar el  catdogo
Yau are alle to shaw the catalog
. Puedes mostrar el catdlogo
Itis possble thatyou show the catalog
In the sertence (14.8) the vab poder means ability; this is perhaps its original
lexical meaning. In this context, poder is a prepational intransitive verb (piv-Ixm).



In (14.b) it has the meaning of capability, andin (14.c) functions as an auwxiliary and
signals the passibility of showing. Next, we show the corresponding lexical entries in
HPSG in (15).

(15) a. poder asa piv-Ixm

Opiv —Ixm
u OPhrase od E
TARG-ST (1) Hheap Prorm PreT g g .
. 0 -0y [ ] 5 0/8
0 0
0 u] oo
0 0 0o
0 0 0o
poder, . 5] 0o
g ENDEX i a5
SEM [MODE  prop oo
E E [RELN be_ able E E
i 0 i i A\oo
= OREST | capaBLE | g
0 0 i U0 o
H H E:APAClTY k d H
b. Poder asa scv-Ixm
Lscv - Ixm
[ARG - ST @,.[Form inf],) o
g o
g O
g O
o 0
o 0
poder, E ONDEX i
0 SEM  HMODE  prop
O LREST [RELN be_able
] O o
0 0 ST i .
g g [CAPABLE | 0
g o
H g FeapaCTY K
c. Poder asa srv-Ixm
asrv—Ixm
FARG- ST {0.[ForRm inf]) .
0 0O o O
0 0 o O
0 0O o O
0 i o O
poder 5 ONDEX i 0 E
O SEM S\/IODE prop o O
0 o 0
S?EST [RELN possibility
0 0
o 0 ST i 0
0 0 . 0
0 0 FPOSSIBLE j 0
B



As can be seen in the argument structure of (15.a) and (15.b), the dfference
between these lexical entries is that while the intransitive verb takes a pepaitional
phrase as a complement, the sulject control verb takes a nonfinite form as its
complemert. Onthe aher hand, the ssmanticsin both of these entries is the same, and
states the relation between an individual and something that he a she is cgpalle of.
(15.c) differsin the syntax as was explained above. The semantics is also different as
the relation marked is ore of passhility, and the agent needs nat to be present. Next,
we shaw the syntactic structure d (15.¢).

(16)
[sentence [
[word O [phrase o
R #af £ [HEAD | AGR #4
SN
g
[word Ephrase 0
8 D LPER 2 #3DSYN EHEAD|FORM wn%
5] [HEAD|AGR ENUM sing
0
SN R !\
0 mZOMPS
0
8 i
[word [n] Ephrase
g EHEAD|FORM |nf BEORM nounH
DSYN
E g:OMPS ji
Ta puedes mostrar el catdlogo

Thisexample shavs hawv thefirst structure that is formed is the verbal phrase mastrar
el catalogo, whenthe verb mostrar takes his complemerts in the gplication o the
Head Complement Rule. After, this structure wifies with the first argument o the
COMPS d the verb poder, the Head Complement Rule is applied again end the
verbal phras puedes maogtrar e catdlogo is oliained. Findly, the SPR of mostrar
unifies with the SFR of the verb poder; this last phrase can take his subject tG(2nd-
sing), which hdpsto ddine the agent o the second veb. The syntactic structure o
(14.9) and (14.b) is obtined by a Smilar process. The final semantics for the
sentercesin (14.c) are:

(17) Poder meaning posshility:

O O
ONDEX i E
SVIODE prop O
O ELN name 0
0 [RELN possibilit y[ ERlT E 0
e e e 6
AME earer
O EPOSSIBLE  k 5 B\‘ ) 0 O
CRESRT AMED | o o
. [RELN show[] [RELN name [J E
0 i k B B v . 0
E [BHOWER | O INAME catalog O E
A Fesect 1 H  Haveo | A



This semartic refers to the situation i that signals the possibility of an another
situation; here the pasible situation is mark by index k which correpords o the
relation of shawving, which needs two arguments: one who shows that is the agent of
showing ad and the olject showed; the shower corresponds to the hearer because the
synactic subject of the sentence was ti (2nd-sing), and the obgct is the catalog.
Notice that the value that corregponds o the agent is only used by therelation of show
andit does rot apear in the relation of possibility.

Next, we shaw the final semantic of poder for (14.a) and (14.c):

(18) a. Poder meaning ability

o o
OINDEX i o
H\/IODE prop E
O RELN be_ableg [CRELN name] O
o . 0 O o
0 E‘sw i 3 %IT u B 0
E [CAPABLE j 0 NAME  mathO E
o o
ResrT KCAPACITY K HHBaveo k B\
. RELN name [J E
0 %3”— \% B 0
g INAME listener O u
[} . 0 0
g B\IAMED j 0 g
b. Poder mearing capability
O O
ONDEX i B
EK/IODE prop 0
B RELN be_able] [RELN name B
; O O
0 sIT i 0T u 0
B [CAPABLE | 0 [NAME hearer(] B
%ESRT APACITY k B AMED j B 0
= [RELN showl [RELN name 0O B
0 ST k 5 T v 8/ 1
B [BHOWER j O [NAME catalogd B
B BJECT | B B\IAMED I B

Structure (18.@) ard (18.b) are similar as the firts argument in their restriction listi
the same, but while (18.8) states that the agent | has the capability k (mathematics),
(18.h) states that the agent who is able is aso the ggent of the showing action. In
adtion, (18.a) has arestiction which names the patient of the shaving action (i.e., the
catalog). On the dher hard, (18.b) is also similar to (17), as both of them have the
same relation in their correspanding restriction list, but while (18.b) has an agert for
the cgpability (the index j), the regtiction of pasibility has not ager; it just marks a
situationinwhich it is possible that the hearer performs a showing action.

5. Conclusions

In this paper a computational analysis of Spanish auxiliary verbs has leen pesented
The analysis was centered onthe syntactic properties of auxiliaries, in oppasition to
traditional analysis that are mainly semantically oriented. Five syntactic properties d



auxliaries were idertified which allowed us b separate the ndions of periphrastic
conjugation and auxiliary verbs tat are wsually taken together in tradtional analysis.
In particular, auxiliaries in Spanish were identified as subject raising verbs. Our
arglysis allow usaso to identify a rumber d ambiguities arise as a corsequence o
the ue d the same verbs in dfferent context, whether they function asauxiliaries o
not in such context. We are able o identify a new set of auxiliaries that can be
formally distinguished, and is also intuitively appropriated. In particular, a set of
sixteen verbs tha function as aixiliaries ha been identified, as follows: poder, ir a,
venir a, valver a, haber de, tener que, deber de, llegar a, acabar de andalcarzar a
which take an infinitive cmplement; estar, ir, venir, seguir and andar which take a
gerund as a omplement, and haber which accepts past participles as complemerts.
This verbs have ben implemented in the LKB develop environment for HPSG, and
they will be wsed in the interpretation o natural langueges $anish sentences onthe
prototype d the DIME project.
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