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Abstract 
This paper discusses the main characteristics of a possible unified framework for specifying annotation schemes dedicated to the task 
of reference identification and linking on linguistic corpora.  B uilt upon the foundation principles of the L inguistic A nnotation 
F ramework,  the model ( R A F ,  R eference A nnotation F ramework)  is based on the combination of a simple meta-model ( ex pressing 
markables and links between them)  and a selection of data categories representing the information actually attached to each component 
of the meta-model.  B ased on the observ ation of ex isting practices we show how this model can be used in a v ariety of practical and 
theoretical  configurations.  
 

1 .  I nt r od uc t i on  
R eference annotation associates referring  expressions 

– u su ally  certain ty pes of nou n phrases and pronou ns – 
w ith information that enables their interpretation (e.g .,  
their possible antecedents) . This kind of know ledg e is 
req u ired for a variety  of lang u ag e processing  applications,  
inclu ding  information extraction and retrieval,  natu ral 
lang u ag e u nderstanding  and g eneration,  machine 
translation,  and hu man-machine dialog u e.  

R eference annotation in a broad sense,  covering  
coreference,  anaphora and reference encoding ,  has been 
su bject of su bstantial practical and theoretical w ork du ring  
the last decade (C hinchor  &  H irschman,  19 9 7 ,  P oesio &  
D avies,  20 0 0 ,  P oesio 20 0 0 ,  van D eemter  &  K ibble 20 0 0 ,  
Tu tin &  al. 20 0 0 ,  S almon-A lt 20 0 1,  M ü ller &  S tru be 
20 0 1,  V ieira &  al. 20 0 2) . A mong  them,  van D eemter &  
K ibble (20 0 0 )  su g g est basic principles for coherent coding  
procedu res from a ling u istic point of view ,  w hereas P oesio 
(20 0 0 )  and S almon-A lt (20 0 1)  made an attempt of 
u nify ing  existing  practices from a representational point of 
view . E xample (1)  (P oesio,  20 0 0 )  illu strates cu rrent 
practice in coreference annotation: a coreferential link of 
ty pe identity holds betw een a sou rce markable ora ng e 
j u ic e and a targ et markable ora ng e j u ic e: 
 
(1) W h en  d o  w e h a v e < c o ref : d e I D = "d e _ 0 1"> 

o ra n g e j u i c e < / c o ref : d e> a t  E lm i ra ?  W e h a v e 
< c o ref : d e I D = "d e _ 0 2 "> o ra n g e j u i c e 
< / c o ref : d e> a t  E lm i ra  a t  6  a . m .   
< c o ref : li n k  t y p e= "i d en t " 
h ref = "c o ref . x m l# i d (d e_ 0 2 )">  
  < c o ref : a n c h o r    
   h ref = "c o ref . x m l# i d (d e_ 0 1)"/ >  
< / c o ref : li n k > 

 
This paper is concerned w ith this latter issu e,  by  

assu ming  that it is possible,  and indeed necessary ,  to fix 
u p cu rrent practices in the field as a fu tu re standard 

discu ssed u nder the au spices of I S O  committee 
TC  37 / S C  4 on L ang u ag e R esou rce M anag ement1. I ndeed,  
it is assu med that by  achieving  an international consensu s 
on su ch a standard,  it shou ld be possible in the near fu tu re 
to share annotated resou rces,  bu t above all to identify  
g eneric tools for editing  and manipu lating  su ch data.  

O u r objective is to bu ild u pon the basic principles of 
annotation scheme specification su g g ested in (I de &  
R omary  20 0 2) . This previou s w ork also provides a defau lt 
simplified sy ntax (G M T,  G eneric M apping  Tool)  allow ing  
one to make blind du mp of annotation information for 
archival and/ or exchang e pu rposes in the case no specific 
X M L  sy ntax is available. 

A fter a short presentation of these principles (section 
2)  w e present the meta-model that informs the main 
characteristics of ou r reference annotation framew ork and 
propose a core set of data categ ories that may  be u sed to 
instantiate su ch a meta-model in a specific application 
(section 3) .  
2 .  T h e L i ng ui st i c  A nnot at i on F r amew or k  
The model for specify ing  and representing  reference 

annotation schemes that w e present here is based on the 
g eneral principles of the L ing u istic A nnotation 
F ramew ork,  the premises of w hich,  being  an on-g oing  
project w ithin I S O  committee TC  37 / S C  4,  have been 
stated in (I de &  R omary ,  20 0 2;  I de &  R omary  20 0 4) . The 
g eneral principles have already  been implemented in the 
specific case of the representation of terminolog ical data 
in the context of the desig n of I S O  standard 16 6 42 (I S O  
16 6 42,  20 0 3) . Those principles consider a class of semi-
stru ctu red docu ments that can be specified throu g h the 
combination of,  on the one hand,  a meta-model that 
informs the g eneral practices in org aniz ing  information in 
a g iven application domain,  and,  on the other hand,  a 
selection of data categ ories (D C S ) ,  that characteriz es the 
                                                   
1 S ee http:/ / w w w .tc37 sc4.org  



elementary  information u nits that can be attached to the 
variou s components of the meta-model. I ndeed,  the 
components in the meta-model shou ld be considered as 
elementary  ling u istic abstractions that reflect the 
g ranu larity  of the description intended by  the meta-model. 
F or instance,  F ig u re 1,  F ig u re 2 and F ig u re 3 represent a 
very  simple component corresponding  to the description 
of the inflexion of a lexical u nit,  as cou ld be u sed in a 
w ider meta-model for lexical databases. This level has 
been simply  decorated by  three data categ ories describing  
the actu al form of the flexion,  tog ether w ith the 
corresponding  g ender and nu mber. The assu mption is that 
additional information concerning  the w ord (e.g . part of 
speech)  is inherited w hen the flexion level occu rs w ithin a 
w ider lexical stru ctu re. I n the same w ay ,  additional data 
categ ories are of cou rse needed to describe the flexions of 
other ty pes of w ords su ch as verbs,  etc. 

 

F ig u re 1: S imple combination of a meta-model level w ith 
data categ ories 

 
< s t ru c t  t y p e= ” i n f lex i o n ” > 

< f ea t  t y p e= ” w o rd  f o rm ” >v ert es < / f ea t > 
< f ea t  t y p e= ” g en d er” >f em i n i n e< / f ea t >

 < f ea t  t y p e= ” n u m b er” >s i n g u la r< / f ea t > 
< / s t ru c t > 

F ig u re 2 : G M T instance 
 

< f o rm eF lé c h i e> 
< o rt h >v ert es < / o rt h > 
< g en re>f < / g en re> 
< n o m b re>s < / n o m b re> 

< / f o rm eF lé c h i e> 

F ig u re 3: A d hoc X M L  representation 
 
A s can be seen,  one may  derive a very  simple 

representation format that matches isomorphically  the 
model,  as w ell as a specific X M L  stru ctu re,  as long  as the 
compatibility  of the model is ensu red. The L A F  principles 
state that a specific ling u istic annotation scheme can be 
described according ly  and assert some additional 
req u irements on w hat it shou ld necessarily  contain and 
how  it shou ld be concretely  implemented. A mong  them,  
w e can q u ote here the eq u ivalency  betw een in-line and 
stand-off annotation,  w ith the possibility  of both inserting  
reference annotation mark-u p directly  into primary  text 
data or separating  primary  data from annotation data by  
means of pointing  mechanisms. S till,  w e consider stand-
off marku p as the reference model for primarily  
describing  an annotation scheme. 
3 .  F r om C ur r ent  P r ac t i c e t o a R ef er enc e A nnot at i on F r amew or k  

3.1. A  m e t a -m o d e l  f o r  r e f e r e n c e  a n n o t a t i o n   
F rom the g eneral principles of desig ning  annotation 

schemes it is possible to derive a meta-model that covers 
the variou s featu res characteriz ing  reference annotation.     

F ig u re 4 ou tlines the proposal of su ch a meta-model. The 
follow ing  sections describe the components of the meta-
model and g ive a more closer view  at data categ ories to be 
u sed for instantiating  it. 
 

Referential D ata Collec tion

Glob al information Markab le Referential link
1..1

1..1
1..1

0..n 0..n

1..1

1..1

0..n

 

F ig u re 4: M eta-model for reference annotation 
3.2 . C o m p o n e n t s  

The reference annotation scheme meta-model,  
org aniz ed arou nd three main components,  g athers u p all 
information related to a specific annotation docu ment 
w ithin a g lobal level named R ef erentia l  D a ta  C ol l ec tion. 
B eside a G l ob a l  I nf orm a tion component for the meta-data 
associated w ith the annotation file,  it contains markables 
and referential links. 
3 . 2 . 1 .  M ark abl e s 

The basic constitu ents of any  reference annotation 
scheme are,  as an inpu t,  sou rce markables,  and,  as an 
ou tpu t,  links to targ et markables2. M arkables are either 
bu ilt u pon parsed text chu nks (nou n phrases,  pronou ns 
etc.)  or directly  annotated on the sou rce text. D epending  
on the u nderly ing  theory ,  they  represent anaphora and 
antecedents (Tu tin &  al,  20 0 0 ) ,  co-referring  expressions 
(C hinchor  &  H irschman,  19 9 7 )  or referring  expressions 
and referents (B ru neseau x &  R omary ,  19 9 7 ) . 

I n the framew ork presented here,  M a rk a b l es  are the 
elementary  u nits participating  in anaphorical,  coreferential 
or referential links. M arkables may  point to externaliz ed 
sou rce data (e.g . to w ords,  morpho-sy ntactic u nits,  
sy ntactic chu nks,  representations for u niverse entities or 
g estu res) ,  from w here relevant ling u istic information (ty pe 
of N P ,  g ender,  nu mber,  etc)  may  be percolated. H ow ever,  
they  are au tonomou s − representing  essential ling u istic 
abstractions from sou rce data − in tw o senses: F irst,  they  
are not necessarily  isomorphic to elements from the 
sou rce data. This property  is essential and allow s for 
bu ilding  complex markables recu rsively  (e.g . for plu ral 
antecedents) ,  for introdu cing  relevant elements that are 
not present in any  sou rce data (e.g . z ero pronou ns)  and for 
creating  markables from row  data (in this case,  the sou rce 
text is not a pointer,  bu t a su rface string ) . S econd,  
markables may  be characteriz ed by  featu res that are 
specific to the reference level (see section 3.3) .  

The follow ing  example show s an off-line 
representation for markables. (3)  presents the primary  
sou rce for the text in (2) ,  su pposedly  seg mented into w ord 
u nits,  as for instance expected by  an annotation softw are 
su ch as M M A X  (M ü ller &  S tru be,  20 0 1) . F ig u re (4)  
show s the G M T representation of tw o markables w ith 
morpho-sy ntactic information w hich have percolated from 
low er levels. 
                                                   
2 I n practice,  targ et markables are often su pposed to be an 
inpu t for the linking  procedu re. F or a critical discu ssion of 
this practice,  see van D eemter and K ibble (20 0 0 ) . 

inflexion
/w ord  form/
/g end e r/
/numb er



 
(2 ) P ren d re u n e p o i re et  la  f a i re c u i re.  L a v er 

u n e p o m m e.  É p lu c h er le f ru i t .  L es  f a i re 
g la c er.  S erv i r l’ u n  c h a u d  et  l’ a u t re f ra i s .  

(3 ) < w  i d = "w _ 1">u n e< / w > 
< w  i d = "w _ 2 ">p o i re< / w > 
… 
< w  i d = "w _ 4 ">la < / w > 
… 
< w  i d = "w _ 9 ">u n e< / w > 
< w  i d = "w _ 10 ">p o m m e< / w > 
 

(4 ) < s t ru c t  i d = "m _ 1"  t y p e= "m a rk a b le"> 
< f ea t  t y p e= "s o u rc e t ex t "  
t a rg et = "w _ 1. . w _ 2 "/ > 
< f ea t  t y p e= "s y n t a c t i c  c a t eg o ry "> 
n o u n  p h ra s e< / f ea t > 
< f ea t  t y p e= "d et erm i n er t y p e"> 
i n d ef i n i t e< / f ea t > 

 … 
< / s t ru c t > 
 
< s t ru c t  i d = "m _ 2 "  t y p e= "m a rk a b le"> 
< f ea t  t y p e= "s o u rc e t ex t "  
t a rg et = "w _ 4 "/ > 
< f ea t  t y p e= "s y n t a c t i c  c a t eg o ry "> 
p ro n o m i n a l p h ra s e< / f ea t > 

 … 
< / s t ru c t > 

3 . 2 . 2 .  R e f e re n ti al  L i n k s 
A ny  reference annotation schema makes u se of 

(mostly  ty ped)  links betw een sou rce and targ et markables. 
Those links represent a relation w hich has been 
considered by  the annotator as necessary  for correct 
discou rse interpretation: depending  on the theory ,  this 
cou ld be an eq u ivalence relation (coreferential links 
betw een expressions referring  to the same entity  are 
sy mmetrical,  transitive and reflexive)  or not (referential 
links from a referring  expression to a referent or 
anaphorical links from an anaphor to an antecedent) . 
H ow ever,  cu rrent schemes can be disting u ished on the 
basis of their u se of an au tonomou s link element or not. 
S chemes u sing  an au tonomou s link express relations 
betw een markables by  means of a separate link element 
for the relation rather then ju st by  a pointer attached to the 
sou rce markable. A n au tonomou s link element is how ever 
preferable for representing  ambig u ities and different links 
from the same sou rce markable (D avies &  P oesio,  20 0 0 ) . 

Therefore,  ou r reference annotation framew ork 
introdu ces a R ef erentia l  L ink  component,  relating  
markables that are linked by  a specific referential relation. 
A s w ill be seen in 3.3,  this pointing  mechanism is actu ated 
by  means of tw o data categ ories,  / ref erentia l  s ou rc e/  and 
/ ref erentia l  ta rg et/ ,  that shou ld be sy stematically  part of 
any  D C S  derived from R A F . R eferential links may  also 
contain information abou t the ty pe of the link. I n example 
(5 ) ,  the relation betw een the referents of the sou rce 
markable m _ 2  ( l a )  and the targ et markable m _ 1  ( u ne 
p oire )  is encoded as an objectal relation of coreference.  

 
(5 ) < s t ru c t  i d = "li n k _ 1" t y p e= "ref _ li n k " >  

< f ea t  t y p e= "o b j ec t a l rela t i o n ">  
 c o ref eren c e< / f ea t > 

 < f ea t  t y p e= "ref  s o u rc e" t a rg et = "m _ 2 "/ > 
 < f ea t  t y p e= "ref  t a rg et " t a rg et = "m _ 1"/ > 
< / s t ru c t > 
 
 

3.3. C o r e  D a t a  C a t e g o r i e s  f o r  R A F   
This section discu sses some issu es related to the 

definition of core data categ ories related to reference,  
coreference and anaphora annotation. I t concerns specific 
information to be attached to markables and links. 
A dditionally  to the featu re discu ssed below ,  both 
markables and referential links can be associated w ith data 
categ ories u sed to indicate the orig in ( / inf orm er/ )  and 
level of confidence ( / c onf idenc e l ev el /  of the 
corresponding  information) . 
3 . 3 . 1 .  D ata C ate g o ri e s re l ate d  to  M ark abl e s 

B eside relevant information that can be percolated 
from low er levels of annotation (/ g ra m m a tic a l  g ender/ ,  
/ g ra m m a tic a l  nu m b er/ ,  etc.) ,  markables mu st contain a 
data categ ory  / s ou rc e tex t/  w hich identifies the u nderly ing  
ling u istic expression,  either by  means of a pointer to some 
external data or g iving  it explicitly . F u rthermore,  they  
may  be associated w ith (a still open list of)  semantic or 
referential information specific to the reference level: 

S em a ntic  inf orm a tion: R eference and anaphora 
resolu tion involves know ledg e abou t the semantic 
properties of the u nderly ing  discou rse entities. Therefore,  
annotators may  w ish to characteriz e markables fu rther,  for 
example by  means of information abou t animacy ,  named 
entity  categ oriz ation,  w ord sense disambig u ation,  or more 
g enerally ,  entity  ty pes (based on an ontolog y ) . 

R ef erentia l  inf orm a tion: O ne theoretical issu e in 
reference resolu tion is related to the referential statu s of 
the u nderly ing  discou rse entities. S everal au thors 
proposed classifications (H aw kins 19 7 8 ,  A riel 19 9 0 )  that 
shou ld be integ rated in the data categ ories relevant for 
reference annotation. A nother issu e is the ty pe of the 
expressions to be annotated. A nnotators shou ld be able to 
classify  reference markables independently  of morpho-
sy ntactic information,  for example for marking  u p 
different pronominal expressions or su b-ty pes of 
expressions involved in temporal reference.  
3 . 3 . 2 .  D ata C ate g o ri e s re l ate d  to  L i n k s 

R eferential L inks necessarily  have one / ref erentia l  
s ou rc e/  data categ ory ,  that is a pointer to the markable for 
w hich a link has to be fou nd. They  also have at most one 
/ ref erentia l  ta rg et/  featu re,  pointing  to the markable to 
w hich the link has been established.  

F u rthermore,  previou s w ork on reference annotation 
has show n the need of ty ping  the relation betw een the 
linked markables. H ow ever,  as clearly  pointed ou t by  van 
D eemter &  K ibble (20 0 0 ) ,  reference annotation in the 
sense considered here (covering  coreference and 
anaphora)  has to face the issu e of properly  characteriz ing  
the ty pes of the relations to be covered. A  comparison of 
ty pes of relationships involved in cu rrent coreference 
annotation practice show s a very  heterog eneou s inventory  
(referential properties su ch as identity of  th e ref erent ,  set 
relations,  semantic featu res su ch as ling u istic bridg ing ,  
rol e in ev ent ,  fu nction valu e relations,  bou nd anaphora,  
etc.) 3. O n the other hand,  it has been show n for several 
lang u ag es that acceptable inter-annotator ag reement cou ld 

                                                   
3 see P oesio &  D avies (20 0 0 )  for an overview  and van 
D eemter &  K ibble (20 0 0 )  for a critical analy sis of M U C  
practice. 



only  be achieved on very  basic distinctions (P oesio &  
V ieira,  19 9 8 ) . 

A s a conclu sion for the desig n of R A F ,  w e propose to 
introdu ce an explicit distinction betw een objectal and 
lexical relations. O bjectal relations hold betw een the 
referents of the expressions to be annotated and inclu de 
relations su ch as c oref erenc e ,  p a rt-of  or s et-s u b s et 
relations. L exical relations hold betw een the expressions 
to be annotated and inclu de h yp ernym y ,  l ex ic a l  identity ,  
l ex ic a l  b ridg ing . The definition of the list of valu es for 
each of these relations and their scope is still matter of 
discu ssion. 

4 .  R A F   i n ac t i on :  some c omp lex   c ases 
The basic principles sketched ou t in section 3 may  also 

take into accou nt the encoding  of less straig htforw ard 
config u rations,  w hich have often been considered as 
difficu lt ones. This is the case for plu ral antecedents,  su ch 
as l es  referring  to the set formed by  u ne p oire and u ne 
p om m e (see example (2) ) . I n R A F ,  the decision to u se 
au tonomou s markables leads to the possibility  of creating  
recu rsively  complex markables,  even for g raphically  
disjoint su rface seq u ences. The referential link holds then 
betw een a simple sou rce markable and a complex targ et 
markable,  as in (6 ) : 

 
(6 ) < s t ru c t  i d = "m _ 5 " t y p e= "m a rk a b le"> 

< s t ru c t  i d = "m _ 1" t y p e= "m a rk a b le"> 
< f ea t  … < / f ea t > … 

< / s t ru c t > 
< s t ru c t  i d = "m _ 3 "  t y p e= "m a rk a b le"> 

< f ea t  … < / f ea t > … 
< / s t ru c t > 

< / s t ru c t > 
 

A nother complex case is the same sou rce markable 
involved in several distinct anaphorical relations. F or 
l ’ a u tre in (2) ,  one cou ld consider (and w ish to annotate)  a 
coreference link w ith u ne p om m e ,  a s u b s et-of  link w ith l es  
and a perhaps some theory -specific link w ith l ’ u n. F or 
those cases,  R A F  simply  proposes to u se as many  as 
necessary  distinct link stru ctu res,  involving  the same 
sou rce markable,  different targ et markables and different 
link ty pes.  

This case is still different from ambig u ity ,  w here 
several antecedents for a same sou rce markable are 
mu tu ally  exclu sive (see l e f ru it for w hich a sy stem cou ld 
hesitate betw een either u ne p om m e or u ne p oire as the 
rig ht antecedent) . F or those cases,  R A F  recommends the 
u se of the alternative stru ctu re < alt> ,  su ch as defined in 
(I de &  R omary  20 0 4)  and illu strated in (7 ) : 

 
(7 ) < s t ru c t  i d = "li n k _ 1" t y p e= "ref _ li n k "> 

 < f ea t  t y p e= "s o u rc e t ex t " t a rg et = "m _ 4 "/ > 
 < f ea t  t y p e= "o b j ec t a l li n k  t y p e"> 
  c o ref eren c e< / f ea t >  
< a lt > 
< b ra c k > 
  < f ea t  t y p e= "t a rg et " t a rg et = "m _ 1"/ > 
< / b ra c k > 
< b ra c k > 
  < f ea t  t y p e= "t a rg et " t a rg et = "m _ 3 "/ > 

< / b ra c k > 
< / a lt > 

< / s t ru c t > 

5 .  C onc lusi ons and  f ur t h er  w or k  

The explicit statement of the u nderly ing  properties of 
reference annotation (especially  the introdu ction of an 
au tonomou s markable and link component)  as w ell as the 
ong oing  discu ssion on relevant data categ ories)  allow s to 
localiz e several other issu es,  mentioned sometimes as 
being  related to reference annotation,  at more appropriate 
representation levels: disflu encies in oral discou rse 
(th e… h u m … dog ) ,  z ero pronou ns (i.e. in J apanese) ,  
ag g lu tinated markables (i.e. in romance lang u ag es)  or 
ellipses are,  for instance,  rather a matter of morpho-
sy ntactic representation  w hereas the integ ration of mu lti-
modal reference (a pointing  g estu re to a discou rse external 
object)  into R A F  shou ld still be considered as an open 
issu e. A nother open issu e is the definition of data 
categ ories for objectal and lexical relations,  having  in 
mind that the decision is not alw ay s straig htforw ard. S ome 
of the topics still u nder discu ssion are fu nction-valu e 
relations,  nominal predicates or bou nd anaphora. 
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