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Abstract

Collocations in the sense of idiosyncratic lexical co-occurrences are one of the main barriers and
challenges for any second language (L2) learner. In Computer Assisted Language Leaming (CALL), a
number of works deal with the automatic recognition of collocation errors and compilation of
candidate lists for their correction. However, this is not sufficient. Firstly, to obtain a clear picture of
the difficulties experienced by learners in order to be able to offer targeted aid to learners, a fine-
grained linguistic analysis of collocation errors and their annotation in learner corpora is necessary.
Secondly, programs must be developed that make concrete correction suggestions, besides providing
correction candidate lists, and supply a learner with illustration and didactic material that is oriented
towards the types of collocations with which this learner has difficulties. In our work, we attempt to
push the state of the art one step further in both of these strands of research, focusing on Spanish as L.2.
Within the first strand, we carry out a detailed collocation-oriented annotation of a fragment of the
corpus of learners of Spanish (CEDEL2). Within the second strand, we experiment with a number of
strategies for choosing the most likely correction of a collocation error.

Keywords: L2, leammer corpus, collocations, collocation errors, collocation error annotation,
collocation error correction.

1. Introduction

The work described in this paper is carried out in the framework of a research project
on the development of an active collocation leamning environment for learners of
Spanish as L2. Following Hausmann (1989), Mel’¢uk (1998) and others, we assume
that a collocation is a restricted binary co-occurrence of two lexical units (LUs) where
one of them (the hase) conditions the occurrence of the other (the collocate) and where
between the two LUs a stable syntactic relation holds. Since Hausmann (1984), it has
been repeatedly argued that collocations constitute one of the main barriers and
challenges in second language learning (Granger 1998; Howarth 1998; Lewis 2000;
Durrant & Schmitt 2009). Several quantitative and qualitative studies have been
carried out since Granger’s (1998) seminal work, comparing the use of collocations by
native speakers and learners (see, for instance, Nesselhauf 2005; Gilquin 2007,
Martelli 2007). However, so far, to the best of our knowledge, none of the studies
focused on a detailed analysis of collocation errors and their annotation in learner
corpora as needed for targeted support of learners. A similar state of affairs can be
encountered in the field of collocation-oriented Computer Assisted Language Learning
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(CALL). Although an increasin

i _ g number of works deals with the i 1 i
;g;r;;:{ﬁll%%tégré use (see, among others, Shei & Pain 2000; Ch];flg (ézergllicangg o
e 2010--Chen ,2 : i’:img et al. 2008; Park et al. 2008; Liu er :::l. 2009; Wu 21(;%0' \(?)\/4;
bt c(;rrectio f), hardly any attempts to go beyond the compilz:tion ofa l; t v
s ;1;8(: an _ertron;:()lllls collocation from which then the learner h:s (t)(f

; 3 : nsists of all collocations of the base 1 jon 1 i i

reference corpus which possess the syntactic pattern of the e?rl(r)ln%giitg(::nlgl?uﬁed =

In orde i i

e a;f’:g ts:.llzlrll ti}rilelset:ll;relz of the art in theoretical collocation error analysis, collocatio:
e tWer corpora and cpl]ocation-oriented CALL a step, further wn
P lge o research questions for Spanish as L.2: (1) Can the erro;s '
e AL E angmers be systematlz_ed?i. (2) How can this systematization l;n
i .t gt Hm, nnl]ore specifically, in active CALL-based collocation learnin :
b wa B t_0 y a 11§t of possible corrections, but also concrete correcti =
e ey : ic rrzlaterlal targeted to the type of error. To address (1) poe
e ey é El]s) El]-iz silbsequent annotation of a fragment of the corptfs“(,;"
et ot e T(0 oaz(ziagrc; 5250(233 d\irsnllmg ﬂ.le results of the analysis into a
strategies for selecting the most likely correc:cioneot? );Ee;;?;gfjs ﬁuﬁat‘ﬁ? S

In the next i :
collocation Sei(r:g;n’S‘::tip;gsga s anglysm a.qd gnnotation of CEDEL2 with respect to
CALL and outlinés it I?ﬂlu.rnnrlanzes the insights we gained from this analysis for
stesf epseraeiiom Saeitan f - 1llllal’y experiments on automatic collocation recognition
innedertobenclith , finally, sketches how we plan to advance these i
enefit better from the results of our analysis. eIl

5 . .
Collocation error analysis and corpus annotation

As descri i

annof:{zr&bn;c(i) Omeglonso Ramos et al. (2010) and Vincze et al. (2011), we manuall

STAEEOR TCSultedayS (amountlgg in total to 46420 words) from C,EDELZ I}u%hy

e e e in a fine-grained collocation error typology, but al ’ B
challenges related to the annotation of collocations , R e

2.1. A closer look at collocation errors in learner corpora

Collocati : .

Seek?rfgttlgl;dzggt{ya&al{sls can be carried out at least from two different angles: (1

di seecrs. Btk € lmglllStlc nat_urelof the errors, and (2) seeking an ex lar% t's‘ : }

vaUiSitiOIll boicd zlggtfsnar“e]ecn‘mal in the context of second languags leaarrll‘ijl?gof
: > give a rough outli :

ikl (1) i (2 oo Ak, See AJonso % amosl:te:ac;f(tzllglxaa)sults of our analysis that

2.1.1. Analysis of the linguistic nature of collocation errors

In contrast i i i
collocatiogs (ti?) rtf(ﬁ athn;};resss}ion given by previous studies, errors in the use of
s S e con—egti ave the same scope. In particular automatic collocation
e on 1;fropo_sals seem to }mplicitly assume that (a) the base is
Ry, foe anc o e collocation ‘Wlth the intended meaning exists in L2

n only err in the choice of the collocate. The material in CEb%lIfg

1 3 ¥ ] 1
Fo f the annotation and its detailed evaluation, see Vincze et al. (201
r the sel‘up of the an d luati 1, S Z ( )
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n both elements of the collocation (¢f: (1) for wrong

shows that the learner can €Ir O n
collocate uses and (2) for wrong base uses) or on the collocation as a whole (¢f. @

1. wrong collocate uses: empezar una familia, lit. ‘begin a family’ (instead of formar una
familia, lit. “form a family’), fomar una siesta, lit. “take a siesta’ (instead of echar una
siesta, lit. ‘throw a siesta’), hacer errores, lit. “make errors’ (instead of cometer errores

‘commit errors’).
*limitades, lit. “have #[imitades’ (instead of rener limites, lit.
“brief *conduzco’ (instead of trayecto corto, lit.
“have *relacionamento’ (instead of fener
lit. “external police’ (instead of
‘speak France’ (instead of

2. wrong base uses: fener
‘have limits’), conduzco breve, lit.
‘short distance’), tener un relacionamento, 1it
una relacion, lit. ‘have a relationship’), policia exterior,
politica exterior, lit. ‘external politics’), hablar francia, lit.
hablar francés, lit. ‘speak French’).

3. wrong collocation uses: fabrica de carne, lit. “meat factory’ (instead of matadero
‘slaughterhouse’), sitio de acampar, lit. ‘location to camp’ (instead of camping),
*escaparatear (instead of ir de escaparates ‘g0 window- shopping’), hacer pinturas, lit.
‘make pictures’ (instead of pintar ‘to paint’), dar respeto < command respect” (instead of

tener respeto, ‘have respect').

An erroneous use of a collocation can be rooted in the lexicon or in the grammar.” A
cerns the collocate or the base consists either in an incorrect

lexicon error that con
replacement of the element by an existing word in Spanish or in the use of a non-
(2) above). When the error concerns the

existing word (see examples in (1) and

collocation as a whole, it may consist in (i) creation of a new LU instead of using 2

collocation (e.g. *escaparatear); (1) creation of a new expression with the structure of
(iii) use of a correct

a collocation instead of using a single LU (e.g. hacer pinturas);

Spanish collocation with a different meaning than the intended one (e.g. dar respeto).
Grammatical errors also concern the base, the collocate or the collocation as a whole
and consist mainly in the erroneous absence oI presence of a determiner, wrong

aumber use, or wrong government, éf:

4. determiner: viene a mente, lit. ‘comes to mind’ (inste
amor, lit. *give the love’ (instead of dar amor)
prejudice’ (instead of tienen prejuicios)

lay with cards...” (instead of jugamos a

ad of viene a la mente), dar el

number: tienen prejuicio, lit. *[they] have
6. government: jugamos con warjetas, lit. ‘[we] p
las cartas)
Ramos et al. (2010).

For a few other rare grammatical collocate errors, see Alonso

2 When the erroneous use contains a non-existing word in Spanish (limitad, conduzco, and relacionamento), We
amples for the wrong use of per

reproduce 1t as it is in the literal translation. The last two examples in (3) are ex
se correct collocations.

3 Apart from lexical and grammatical collocation errors, we also identified register errors; cf. #Yo tengo el deseo
personal de ser bilingie, lit. ‘1 have the personal wish to be bilingual’. Tener [un)] deseo, lit. ‘have [a] wish’ is a
correct collocation in Spanish. However, it is used in a formal, emotionally charged context, which is not given

in the setting of the student. Due o the very limited number of such errors, we ignore them for the time being.
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2.1.2. Analysis of the sources of collocation errors

I]r:] niiﬁfgilél Ivif;, can distinguish betlween ‘interlingual’ (or ‘L1-L2
b il ter]gors.‘For grammat.rcal errors, this distinction suffi
i 0 English as L1 (as in han ganado control sobre *

ol on’, instead of han tomado contrel de, lit. ‘[they] have taken

on 1. was va

transfer’) ang
ces: the error cap
they] have gained
control of) or not
caciones, lit. ‘wag

Lexical errors call for a m iled i
xical _ ore detailed identificati i
!exrzjzal interlingual errors, we can distinguish li:»g;\a;grll Szf e
:;1 > an LU from_an LU in L1 or from another langua
ecetve a call’ or ir de hiking, lit. ‘go of hiking’) and ca

ource. In the case of
ses where the learner createg
ge (¢f,, e.g., recibir un llame
ses where the learner extends

one. Consi : - . ) rent meaning th i
onsider, e.g., juego de fitbol game of football’ instead Of%?afz?c;;l Z’lenjt‘iefr;gs;i

where, _ f game as 1
xtension is also ofter! produced because an [.2 (= 1) i§ used c‘IC:laertgo-it?n pirrortgf
. onetic

st in lengua maternal ©
o e forz?;ll J;f t’:)’gf;” r;?l; ?ft ;Viht:nL?e use Olf an L2 LU is avoided precise‘;y br:c(:lil:;
s : S €quvalent — what can be consid
ypercorrection (cf. atender el teléfono ‘attend the phone’, which is disf:;i((ileadcl?set}? :
] y e

learner in favour iy, li

of acudir, lit. ‘come’: j ]
. - - 2 i = a : -
it £ iy cudir el teléfono because it appears too

The lexical intralingual errors may consist in

L2asa i
P ;:iz}lita?zr; 2 p:pcess of erroneous derivation by analogy with another form j L2
e i ai;,guglcialréz, lIt.d‘sqcondary education’, instead of the adj;c?tive

CUnC ary”, Iner derives erroneously *se 7 i
:féi?;;\ée(ze;ggndo second’); (b) selection of a vague?f or et ke O

¢/ hacer citas, lit. ‘make appoi Y
: ; , lit. ppomtments’ instead

appomntments’); or (c) selection
: ] 2 of a wrong LU with
Intervention of L1 (cf. escribi by
1 i il irele *
make the exam®), e

of concertar citas ‘arrange
a clear reason and wi

_ - a ithout
write the exam’, instead of hacer el examen

2.2, Challenges in collocation error analysis and annotation

Collocation is kpown to be a notoriously diffi

o ; 4 ! icult language phe
y h? decision of what is collocation and what is agfreeg wgrd zzrgigﬁgeg hll?,
- ce is

2.2.1. Challenge to recognize collocations

The pn izi :
difﬁcﬁlto; o é’iafﬁé’ﬁémgl o and, i I fexts can be aseribed (o the
: clear and, most import : -
glef!flilzllitllt;g thf lfII_Otmn of collocation. In practice tlf?u; ?;Js?lj!/t’s i the st X
in telling collocations apart from fi : inati
o ree ¢
from idioms, on the other hand. For instance, it i Ot_nbmat;.o;] ;

—

4

In the case of Spanish, the i

_ i sto i i i

oo sl ck of collocations in Latin American Spanish differs considerably from that in
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fact that buena nota ‘good grade’ is a collocation, given that the semantic
characteristics of a noun like nota ‘grade’ call for a qualification adjective. This is not
so in the case of the combination buena comida ‘good food’, where the meaning of the
noun comida ‘food” does not necessarily require qualification. Consider, however, the
combination comida rica ‘delicious food’, where the adjective rico ‘delicious’ has a
rather restricted use; it is the adjective prototypically chosen to speak about good food.
From our point of view, combinations such as comida rica should be considered
collocations, and, consequently, other less idiomatic combinations, containing less
restricted adjectives appearing with the same noun, such as buena comida ‘good food’
or even comida fantastica ‘fantastic food” will be considered collocations as well.

An example for the difficulty of distinguishing collocations from idioms” is the case of
darse cuenta ‘realize’, which should be treated as a non-compositional expression,
given its frozen syntactic structure. It was mistaken for a collocation by the annotators
due to the fact that the verb dar ‘give’ is often used in light verb constructions, as in
dar un paseo ‘take a walk’, dar comnsejos ‘give advice’, etc. We also noticed that
correct collocations often passed unnoticed by annotators until an incorrect counterpart
of the same combination was found. An example for this 1s the case of pais de origen
‘country of origin’, which was not annotated as a collocation until the erroneous
combination paises maternos, lit. ‘mother(ly) countries’ was found in the corpus. At
the same time, any error was bound to be perceived as a collocation error by the
annotators. For instance, the free combination recorrimos *por la isla ‘[we] travelled
all over the island” was annotated in the first iteration of the annotation process,
probably because the preposition error made it more salient.

2.2.2. Challenge to interpret errors

Three kinds of problems constituted a challenge when labelling errors with specific
error categories. Firstly, given that the error type labels reflect to some extent how the
erroneous expression relates to its correction, error-type annotation in cases when
more than one correction was possible was problematic. Thus, in el viaje no *nos hizo
gorditas, lit. “the trip didn’t make us fatty’, the combination hizo gorditas can be
corrected either as the collocation ponerse gordas, lit. ‘put oneselves fat’ or as single
verb engordar ‘gain weight’. In the first case, the error should be described as the use
of an incorrect collocate (hacer instead of ponerse), while in the second case, it should
be described as the use of an erroneous analytical form (hacer gorditas) instead of a
single lexical item (engordar). Secondly, some incorrect collocation-like combinations
produced by the learners turned out to be literal translations of combinations in the
native language that have no collocation equivalent in Spanish. For instance, the
erroneous form *humo de segunda mano corresponds to the English collocation
second hand smoke, which can only be translated into Spanish by a complex phrase
expressing the same meaning without constituting a phraseological expression: humo
del tabaco de otras personas ‘smoke from other people’s tobacco’. In contrast, some
expressions used by the learners do not constitute collocations, while the correct form
to be used should be a collocation in Spanish. An example for this case is fengo
curiosidad lit. *[I] have curiosity’: *estoy curiosa conocerlo, lit. ‘[I] am curious to get
to know it’, where the expression using the copulative verb and the adjective curioso
‘curious’ should be corrected as a collocation. Thirdly, two coexisting category labels

% According to Mel'guk (2012), idioms represent a major subclass of phraseological multiword expressions: non-
compositional multiword expressions.
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A collocati
or theofz)tllloor:::g) roTaglgoggﬁTca?y of the elements of the collocation (the base
( ) t Mlocation as a whole. Th ;

ggrlllgg;he(énﬂfrrorsuldennﬂed In the annotated fragment (:1; !CELJID':E(I); 216’5';4 lemg: al

nr iy Theseen?,:;n g:fste;fgl (2tl °ﬁ») the base, and 50 (18%) the coll;)catior(f;s/g

font : 18gest that a collocation correcti

;;gg:ﬁn tso dtge Ii:f()rlslderatmn of errors of the collocate a(smnfc::tg I;a;nthcannot o
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3.2. Experiments on the automatic collocation error correction

An operational collocation learning environment needs to take all of the above
findings into account. However, the work we present here is still work in progress; that
is why some findings have not yet been considered. So far, we focused on lexical
errors, carrying out experiments on the detection and correction of errors of the

collocate, experimenting with verb+noun,

noun+verb nountadjective and
adjective+noun collocations, and taking into account that a considerable part of the
errors are motivated by L1-transfer.
Our program for the detection and correction of collocations (henceforth,
Collidentificator) takes as input a binary X+N or N+X combination (with X being a
verb or an adjective and N the base).® The combination can come either from the
CEDEL?2 corpus or typed in for verification by the learner. For two of the correction
selection metrics which have been developed to correct the collocations in the writings
of learners (see below), Collidentificator furthermore requires the sentence in which
the combination occurs.
Collidentificator operates in three stages and uses a number of auxiliary resources: (1)
a Spanish native reference corpus which consists of about 5GB of newspaper material;
(2) the Open Office thesaurus of Spanish; (3) the Spanish WordNet and a bilingual
Spanish-English dictionary compiled from Wikipedia.
In the first stage, X+ is checked for its status as collocation in the reference corpus.
So far, the collocation check uses a frequency-based metric. If X+N qualifies as a
collocation, positive feedback is given. If not, in the second stage, a number of checks

are performed:

is X +N (with X" as synonym of X encountered in the Open Office thesaurus or in

the Spanish WordNet) a valid collocation?

b. Is X+N (with X as one of the Spanish translations of X’s English translation
equivalents identified in the bilingual Spanish-English dictionary) a wvalid

collocation?

a.

If X+N is a valid collocation-(as, e.g., contar cuenios, lit. ‘tell fairy stories’ for the
learner’s *decir cuentos), it 1s suggested to the learner as a correction of X+N. If this is
not the case (as, e.g., *terminar [un| problema, lit. ‘terminate a problem” for the
learner’s *concluir [un] problema), in the third stage, all collocations with N as base
and with the same syntactic pattern as X+N are retrieved from the reference corpus.
The obtained collocations are ordered with respect to their prominence and with
respect to their probability to be the correction of the erroneous collocation according
to one of several correction selection metrics. The first collocation in the list is then
offered as the most likely correction; all other collocations are equally displayed for

consideration.

We experimented with three different correction selection metrics to_assess the
probability of a candidate collocation C+N to be the correction of X+N:" 1) affinity

metric, 2) lexical context metric, and 3) context feature metric.

% For the sake of simplification, we use henceforth ‘X+N’ for both “X+N’ and ‘N+X’,
7 See Ferraro ef al. (2011) for formal details of the metrics.
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The affinity metric is a local metric that takes into account the co-occurrence (or
association) strength of C with N, the graphic similarity of C with X, and synonymy of
C with X. As association strength measure, we use log-likelihood. The graphic
similarity (which we calculate as Dice coefficient) captures mistyped collocates or
erroneously chosen collocates due to their graphic similarity to the intended one (as,
e.g., rise instead of raise in English). The lexical context metric takes into account the
context in which X+ occurs (in our case, the corresponding sentence in CEDEL2). It
is thus grounded in the assumption that the semantics of a collocation can be
approximately deduced from the sentential context in which this collocation appears.
More precisely, we assume that given the sentgntial context ¢;, ¢3,..., ¢, of X in the
original sentence of the learner, the candidate C }vith the highest affinity to ¢;, ¢a,..., ¢,
is the most adequate correction of X—with “affinity” meaning here the highest co-
occurrence frequency. The context feature metric is similar to the lexical context
metric in that it draws upon the context of X+ in the original sentence of the student.
However, there are also two significant differences: Firstly, it may take into account
not only lexical tokens (although this is what we tested it with so far; see below), but
any kind of contextual features (POS tags, grammatical functions, punctuation, efc.).

Secondly, its interpretation of these features is very different: Given the sentential
context ¢;, ¢,..., ¢, of X in the original sentence of the learner and the candidate
collocate C, the idea is to assess whether any of the contextual features ¢ of X speaks
for the preference of C. For this purpose, we find the maximal probability of each

feature ¢, given a candidate C+N. The suggestions of the three metrics tend to diverge,

although common suggestions are also observed. Thus, for the learner’s erroneous

concluir ‘conclude’ in *concluir un problema, lit. ‘conclude a problem’ the affinity

metric suggests resolver ‘resolve’, the lexical context metric solucionar ‘solve’, and

the context feature metric acabar ‘terminate’ (all three suggestions are correct); for

realizar in *realizar [una) meta, lit. ‘realize a goal’, the affinity metric suggests an

erroneous *hacer ‘make’, while the other two propose the correct alcanzar ‘reach’;

and for cambiar in *cambiar al cristianismo, lit. ‘change to Christianity’, all three
metrics suggest the correct convertir ‘convert’.

A preliminary evaluation demonstrated that our procedure is able to judge whether a
combination is a correct or an incorrect collocation in Spanish with an accuracy of
0.90. When the procedure failed, it tended to judge a correct collocation as incorrect.
This is due to our purely frequency-based collocation criteria, which need to be
improved. For the error correction stage, we evaluated first the accuracy with which
we are able to provide lists of collocations containing the right correction. This
accuracy amounts to 0.73 for the context feature metric; the other two metrics have
lower accuracies. The mean reciprocal rank (MRR) of the top five suggestions with
the contextual feature metric is 0.72 (to compare: Wu ef al. (2010) achieved on their
experimental data an MRR of 0.518). Then, we evaluated the capacity of our
procedure to offer the right correction using the context feature metrics, with features
being simply words in the original sentence of the learner. The accuracy was 0.542.
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4. Conclusion
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itis rove considerably. Furthermore, we need and plan to. broa etr}cz St gt
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i I tation for traiming
the obtained rich corpus anno

iti i ion errors.
recognition and correction of collocatt

The fine-grained anno
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