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1 Introduction
A  language checker, ty p ica lly , has tw o  b asic  co m p o n en ts , a  spe ll-checker an d  a  g ram m ar 
checker. W h ereas  th e  spe ll-checker, u sua lly , lim its  its  o p era tio n  to  th e  in spection  and  co rrec tio n  
o f  ind iv idual te x t w o rd s, th e  g ram m ar ch eck er h as  to  co p e  w ith  e rro rs th a t can  on ly  be  d e tec ted  
in  con tex ts  th a t a re  la rger than  th e  w ord. A m o n g  th e  la tte r  w e find  n o t on ly  syn tac tic  erro rs in  the 
trad itio n a l sense , b u t a lso  p u n c tu a tio n  erro rs, so ft lo w er case  e rro rs , and  o th e r v io la tio n s  o f  
g raph ical co n v en tio n s (W ed b je r R am bell 1998). H ere  w e  w ill o n ly  d iscuss errors th a t m a y  be 
deno ted  co n stru c tio n  erro rs, i.e. syn tactic  errors and  certa in  ty p es  o f  p u n c tu a tio n  erro rs , e.g . 
separato rs such  as corm na. S pelling  e n o rs  th a t re su lt in  p ro p e r w ords b u t w ro n g  co n stru c tio n s 
and  th u s can n o t be cap tu red  by a  spe ll-ch eck er also  b e lo n g  to  th is g roup . For the  h an d lin g  o f  so ft 
low er case  erro rs and  o th e r v io la tio n s o f  g rap h ica l co n v en tio n s in c lu d in g  erroneous use  o f  dash, 

q uo ta tions m ark  etc. a  s im p le r m ach inery  m ay  be en v isag ed .

W e w ill s ta rt by  ex am in in g  d iffe ren t leve ls  o f  fu n c tio n a lity  o f  a  g ram m ar checker. T h en  w e  w ill 
s tudy  w h a t can  b e  ach iev ed  b y  a  co m b in atio n  o f  ro b u s t p artia l p a rs in g  and  th e  ap p lica tio n  o f  
local e rro r ru les. In  sp ec ific , a  chart-based  im p lem en ta tio n  o f  such  a  fram ew o rk  w ill b e  p resen ted  
and  from  o u r ex p erien ce  w ith  th is  fram ew o rk  w e w ill d raw  som e conclusions.

2 Functionality of a grammar checker
In  th e  firs t p lace , a  g ram m ar checker h as  to  d e tec t  a  co n s tru c tio n  error. F u rther, in  o rd e r to 
co rrec t it, o r reco m m en d  a  co rrec tion , it m u st p ro v id e  a  d iagn o sis . A s regards th e  d iag n o sis , 
U szk o re it (1996), in  ad d itio n , suggests  a  level o f  reco g n itio n . R eco g n itio n  m eans id en tify in g  the  
na tu re  o f  th e  e rro r in  te rm s o f  lo ca lisa tio n  an d  co n s tra in t v io la tio n s, e.g . v io la tio n  o f  su b jec t -- 
verb  ag reem en t. T h e  d iag n o sis  shou ld  id en tify  th e  so u rce  o f  the  e rro r as a  basis  fo r co rrec tion , 
e.g . chan g in g  th e  su b jec t, o r chan g in g  th e  verb . S u ch  a  fo u r level schem e seem s to  p ro v id e  a  
u sefu l fram ew o rk  fo r th e  d iscu ss io n  o f  g ram m ar ch eck in g  functionality .

1. D e tec tio n
Id en tif ica tio n  o f  segm en ts p o ssib ly  co n ta in in g  an  erro r

2. R eco g n itio n
L o ca lisa tio n  an d  id en tifica tio n  o f  co n stra in ts  p o ssib ly  v io la ted
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3 . D iag n o sis
Iden tifica tion  o f  p o ssib le  e rro r sources

4 . C orrection

a)
b)

c)

fin d in g  o r  co nstruc tion  a lte rna tives
o rdering  o f  alternatives
su b stitu tin g  m o st h igh ly  ranked  a lte rn a tiv es

Figure 1: Possible tasks in grammar correction (from Uszkoreit 1996)

A  p a rse r w ith  a  com plete  g ram m ar o f  th e  language o r language frag m e n t to  be  checked  appears 
to  be  th e  p rim ary  to o l fo r e rro r detection . I t w ill b e  capab le  o f  m a k in g  a  p rim ary  d iv ision  
b e tw een  co rrect and  in co rrec t sen ten ces acco rd in g  to  its gram m ar. A ll co n stru c tio n s ou tside the  
sco p e  o f  the  gram m ar w ill b e  flag g ed  as erroneous. It w ill no t, h o w ev er, p e r se p rov ide the  
fu n c tio n a lity  th a t is req u ired  fo r th e  reco g n itio n  and d iagnosis  o f  an  erro r. In  o rder to do so, the 
p a rse r m u s t have qu ite  d e ta iled  k n o w led g e  o f  the  k inds o f  e rro rs  th a t m a y  occur. A  gram m ar rule 
m a y  b e  v io la ted  in  several w ays, and  th e re  is no  lim it to  th e  k in d s o f  e rro rs  th a t m ay  occur, at 
le a st i f  acc iden ta l perfo rm ance  erro rs are  to  be considered . C o n seq u en tly , a  co m plete  accoun t o f  
a ll p o ssib le  k inds o f  errors is o u t o f  reach . T h is is th e  m o tiv a tio n  fo r th e  h ig h  p rio rity  g iven to  
e rro r co llec tio n  and erro r m o d e llin g  in  th e  S carrie  p ro jec t'.

A p p ro x im ate ly  9,000 p ro o f-read in g  erro rs  h av e  been  analysed  and  s to red  in  an  erro r database, 
th e  S carrie  E rro r C orpora  D a ta b a se , E C D . E ach  database en try  co m p rises  an  erro r fragm en t and  
its  co rrec tio n  m arked  w ith  an  e rro r ty p e  co d e  in  accordance w ith  an  e rro r ty p o lo g y  th a t w as also  
d ev e lo p ed  in  the  Scarrie p ro jec t (see W ed b je r R am bell 1998). T h e  e rro r  m ateria l w as p rov ided  
b y  tw o  p ro m in en t S w ed ish  n ew sp ap ers , S ven ska  D agb la d et, a co n trac ted  p a rtn e r o f  th e  p ro ject, 
an d  U ppsa la  N ya  T idning , one  o f  its  subcon trac to rs. See fu rth er (W ed b je r R am b ell e t al. 1998).

B e lo w  w e  w ill exam ine th e  ap p licab ility  o f  the  U szk o re it schem e to th e  S carrie  e rro r typology . 
T h e  ex am p les  w ill all be  ch o sen  fro m  th e  ECD .

A  firs t ex am p le  from  the  E C D :

E rro r te x t

*det tid ig a  1800-ta len

P ro o f-read er's  co rrec tio n  E rro r ty p e  code 

d e t tid ig a  1 8 0 0 -ta le t G PN PA G O l

T h e e rro r ty p e  code reflec ts  th e  fo u r lev e ls  o f  th e  typo logy . 

G roup  G P: g ram m ar p ro b lem

' The Scarrie project aims at the development of a proof-reading tool for the Scandinavian publishing industry, see 
further url:http://guagua.echo.lu/langeng/en/le3/scarrie/scarrie.html.
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C ateg o ry  N P ; nom inal ph rase
S ubcategory  A G : ag reem en t
S p ecifica tio n  01; n u m b er

T he p ro o f-read er h as  ch o sen  to  co rrect th e  noun , ch an g in g  its n u m b e r fro m  p lu ra l to  singu la r. 
H ow ever, a  co rrec tio n  o f  th e  determ iner b y  a  ch an g e  o f  n u m b er fro m  singu la r to  p lu ra l is a lso  an  
a lte rna tive  to  consider. T h e  exam ple w ith  th e  tw o  p o ss ib le  co rrec tio n s fits  w ell in to  th e  U szk o re it 
schem e:

*det tid ig a  1800-ta len  

D etec tion : N P  is  flagged

R ecogn ition : v io la tio n  o f  n um ber ag reem en t in  p rem o d ifie r  n o u n

D iagnosis: 1. p lu ra l instead  o f  s in g u la r in  noun,
2. s in g u la r instead  o f  p lu ra l in  p rem o d ifie r

C orrec tion : 1. d e t tid iga  1800~talet (one co rrec tio n  step)
2. de  tid ig a  1800-ta len  (o n e  co rrec tion  step)

Figure 2: A simple example from the ECD in the Uszkoreit (1996) framework

B elo w  w e  p re sen t an  ex am p le  o f  an  erro r th a t can  b e  an a ly sed  in  m o re  th a n  one w ay. T h e  first 
ana lysis  is  in  acco rd an ce  w ith  the co rrec tio n  m ad e  b y  th e  p roo f-reader. T h e  seco n d  o n e  w as 
found  by  S carC heck , o u r  p ro to ty p e  g ram m ar ch eck er (to  b e  d escrib ed  below ). *

*det s lu tg iltig a  s iffro rn a  

D etec tion : N P  is flagged

R ecogn ition : 1. v io la tio n  o f  n um ber ag reem en t in  p rem o d ifie r  - no u n
2. v io la tio n  o f  g en d er an d  n u m b e r ag reem en t in  p rem o d ifie r - n o u n

D iagnosis:

C orrection :

L  s in g u la r in stead  o f  p lu ra l in  p rem o d ifie r 
2. n eu te r  in stead  o f  u tru m  in  p rem o d ifie r  and  

p lu ra l in stead  o f  s in g u la r in  n o u n

L  d e  s lu tg iltig a  s iffro rn a  
2. d en  s lu tg iltig a  s iffra n

(one co rrec tion  step) 
(tw o  co rrec tion  steps)

Figure 3: An example of alternative error analyses in the Uszkoreit (1996) framework
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T h e  acco m o d atio n  o f  th is  ex am p le  in  th e  U szkoreit sch em e is  n o t qu ite  straigh tforw ard . 
S p littin g  the  reco g n itio n  level up  in to  tw o , i.e. the lo ca lisa tio n  o f  th e  e rro r (p rem od ifie r - noim  
ag reem en t), and  th e  id en tifica tio n  o f  th e  constra in ts p o ssib ly  v io la ted  is an  alternative  to  be  
considered . A p art fro m  tha t, w e  th in k  th a t th is  schem e p ro v id es  a  g o o d  b as is  fo r d iscussing  and 
co m p arin g  g ram m ar check ing  functionality .

In  its  p resen t version , the  S carC h eck  g ram m ar check ing  p ro to ty p e  d o es n o t go beyond  the 
reco g n itio n  level. It does, h o w ev er, p ro v id e  m echan ism s fo r o rdering  a lte rn a tiv es  at th is  level.

3 Constraint relaxation and the application of local error rules
B u s ta m a n te & S ^ c h e z  (1996) m ak e  a  p rim ary  d iv ision  o f  g ram m atica l e rro rs  into non-structural 
an d  s truc tu ra l errors. N o n -stru c tu ra l erro rs  are m ism atch in g s o f  fea tu res  that do  n o t affect 
con fig u ra tio n a l issues. E x am p les  o f  non-struc tu ra l errors are  ag reem en t v io la tions. S tructural 
e rro rs  are  m ism atch ings o f  fea tu res th a t rep resen t syn tac tic  ca teg o ries . E xam ples o f  structural 
e rro rs  are  w rong  h ead -a rg u m en t re la tions, w ord  o rder errors, and  su b stitu tio n  o f  categories. F o r 
th e  h an d lin g  o f  no n -stru c tu ra l erro rs  th e  au thors p ro p o se  co n s tra in t-re lax a tio n  techn iques. Such  
tech n iq u es are  also  used  fo r th e  d e tec tio n  o f  s tructu ra l v io la tio n s  concern ing  th e  use  o f  
p rep o sitio n s  in  h ead -a rg u m en t re la tio n s. T he approach  has  b een  im p lem en ted  in pro log , and  
ap p lied  to  Spanish . T he resu ltin g  d em o n stra to r covers in tra- and  in te rsy n tac tic  agreem ent, errors 
d u e  to  w rong  usage  o f  b o u n d  p rep o sitio n s  in  head  a rg u m en t re la tio n s, an d  errors on  po rtm an teau  
w ords. C erta in  sty listic  asp ec ts  are  also  covered. T he au tho rs a lso  p ro v id e  a com prehensive  
b ack g ro u n d  to  g ram m ar check ing .

A  s im ila r app ro ach  h as  b een  ch o sen  fo r Sw edish . T h e  m a in  d iffe ren ce  is to be found  in  the 
S w ed ish  a ttem p t to  use  an  u n d ersp ec ified  g ram m ar in  o rd e r to  ach iev e  a  rea lis tic  coverage. T hus 
a  co m b in a tio n  o f  ro b u st p a rtia l p a rs in g  an d  th e  ap p lica tio n  o f  local e rro r ru les  is being  explored. 
P h rase  constituen ts  (N P, A d jP , A d v P , PP , V P  (verbal co re)) are  an a ly sed  by  m eans o f  ru les th a t 
accep t featu re v io la tions. A n tic ip a ted  erro rs a t c lause  and  sen ten ce  level, be  they  structu ra l o r  
n o n -stru c tu ra l, are  h an d led  b y  m ean s o f  local e rro r ru les. T he local e rro r ru les  operate  on  the  
re su lts  o f  th e  p ars in g  p ro cess . T h ey  m ay  b e  fo rm ula ted  in  te rm s o f  p h rase  categories, lex ical 
ca tego ries, lem m as, and  m o rp h o -sy n tac tic  featu res. A ll th e  ru les  are  in teg ra ted  in  one sing le  
p ars in g  g ram m ar. T yp ica lly , each  ru le  co v ers  bo th  th e  p o s itiv e  an d  th e  n eg a tiv e  case.

3.1 ScarCheck - a chart-based implementation of a grammar checker
T h e  g ram m ar ch eck ing  s tra teg y  ou tlin ed  above has b een  im p lem en ted  in  a  chart-based  
firam ework. T h e  p ro to ty p e  ch eck er, S ca rC h eck , has tw o  b asic  m o d u les , a  ch a rt p a rse r and a  ch art 
scanner. T h e  p arser bu ild s  as m u c h  s tru c tu re  as the g ram m ar a llow s, an d  th e  scanner traverses the 
ch a rt co llec tin g  and  rep o rtin g  erro rs. B e lo w  w e p resen t an  ex am p le  o f  the  in teraction  w ith  
S carC heck . (So far, th e re  is no  in te rface  connec ting  th e  tw o  m o d u les). F o r the  sake o f  the  
p resen ta tio n , com m ents in  q u o ta tio n  m ark s  are  added.

"User: invoking the parser:"
> (p "de tidiga 1800-talet ") 'the early 19th century'

"System: respons"

NODALIDA, Copenhagen, January 1998 71



1 parse, 22 vertices.

T

"User; printing the result;"

> (pr)

"System: respons"

de tidiga 1800-talet :

{* = (PHR.CflT = NP 
FIRST = +

DBF = DEF 

FORM = DEF 

NUMB = PLUR 

GENDER = NIL 

DET = (LEM = DENl.AL 

WORD.CAT = ART)

ATTR = (PHR.CAT = ADJP

HEAD = (1 = (LEM = TIDIG.AV 

WORD.CAT = ADJ 

DEGREE = POS)) 
GENDER = NEUTR 
NUMB = <* NUMB>

DEF =  N IL^

FUNC = ATTR 
A-FORM = A 

CASE = BASIC 

SEX = NIL)

ERR = (1 - GPNPAGOl)

CASE = BASIC

HEAD = (WORD.CAT = NOUN

LEM = 1800-TAL.NN)))

OK

"User: invoicing the chart scanner" 

> (reportchart)

"System: respons'

' The NIL value unifies with any value.
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FELTEXT 'erroneous text': de tidiga 1800-talet

FEL 'error':; number agreement in premodifier - noun

Figure 4: An example of a simple interaction with ScarCheck

T h e e rro r m essage g en era ted  b y  rep o rtch art is an  in te rp re ta tio n  o f  th e  (firs t and  only) e rro r 
fea tu re  va lu e  (E R R  =  (1 =  G P N P A G O l)) tha t w as found  in  th e  chart. T h e  m essage p rovides 
tw o  k in d s  o f  in fo rm ation , i.e. th e  lo ca l co n tex t in  w h ich  th e  e rro r w as  recogn ised , and  a  spelling- 
o u t o f  the  error ty p e  code. In  th e  ex am p le  the  local con tex t is id en tica l to  th e  fu ll input. T his is 
n o t a lw ay s so, as w e w ill see be lo w . F irs t, how ever, w e  w ill p re sen t a  case  w here  tw o  errors are  
found:

> (p "Det slutgiltiga siffrorna ") 'the final figures'

1 parse, 27 vertices.
T
> (reportchart)

FELTEXT: Det slutgiltiga siffrorna
FEL: 1 number agreement in premodifier ~ noun

2 gender agreement in premodifier - noun

Figure 5: Two errors recognised by ScarCheck

T he tw o  errors are  p resen ted  in  th e  sam e order as th e y  ap p ea r in  th e  chart. T h is  is also th e  
p referred  order. V io la tio n  o f  n u m b e r ag reem en t is, by  far, th e  m o s t co m m o n  ag reem en t v io la tion  
in  the  E C D . O rdering  th e  e rro rs acco rd in g  to  p rio rity  is th e  ta sk  o f  th e  g ram m ar ru le  w riter.

3.1.1 Parsing for errors
T h e  parser, U C P (S ågvall H e in  1983) uses a  b o ttom -up  stra tegy . T h is  is in  accordance w ith  th e  
p artia l natu re  o f  th e  p a rs in g  p ro cess; in  the  general case, th e re  w ill be  no  edge spanning  the  
w h o le  chart, b u t a  seq u en ce  o f  ed g es rep resen ting  w ords and  p h rases . T h e  g ram m ar is fo rm ulated  
in  a  procedural fo rm alism  (S åg v a ll H e in  1983), and  g ram m ar ru les  (inch  local ru les o f  
an tic ip a ted  errors) are tr ig g e red  fro m  th e  gram m ar. F o r in stance , N P  ru les  are  triggered  at th e  
reco g n itio n  o f  lex ical ca teg o ries  th a t m ay  appear as N P  in troducers.

C lau se  in itia l p o sition  and  c lau se  fina l p o s itio n  are im p o rtan t c lues to  th e  detec tio n  o f  structural 
erro rs  a t sen tence level. A s a  m ean s  o f  iden tify ing  th e  b eg in n in g  o f  a  c lause  w hen  it appears as 
th e  firs t co nstituen t o f  th e  sen tence , ch art in itia l p o s itio n  is reco rd ed  as a  featu re in  th e  
m orp h o lo g ica l d esc rip tio n  o f  th e  f irs t w o rd  o f  th e  input. A n  ex am p le  o f  a  ru le  w here  such  a 
signal is m o tiva ted  is th e  lo ca l e rro r ru le  d esigned  to  ca tch  e rro n eo u sly  de le ted  fin ite  verbs in  
m a in  c lauses in troduced  b y  N P s. T h e  in v o catio n  o f  the  ru le  is co n d itio n ed  b y  the  p o sitio n  o f  the  
N P ; it is on ly  in voked  i f  th e  N P  ap p ea rs  a t th e  po ten tia l b eg in n in g  o f  a  clause .
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U n ifica tio n  o f  fea tu re  structu res is th e  b as ic  o p era tio n  fo r te s t a n d  assig n m en t in  th e  p ro ced u ra l 
U C P  fo rm alism .

E rro rs  are  reco rd ed  as fea tu res w ith  v a lu es  se t in  acco rd an ce  w ith  th e  e n o r  ty p o lo g y . In  p rinc ip le , 
th e  p a rse r accep ts  an y  n u m b er o f  e n o rs  in  a  constituen t.

R ep o rtch art ex p ec ts  th e  erro rs to  be  loca ted  a t th e  top  lev e l o f  the  fea tu re  descrip tion . 
C o n seq u en tly , th e  p a rse r has  to  acco u n t fo r p ro p e r e rro r p ro p ag atio n .

3.1.1.1 Error propagation
F o r in stance , i f  an  e rro r is fo u n d  in  one o f  tw o  co o rd in a ted  N P s, i t  h a s  to  b e  p ro p ag a ted  to  th e  top  
level o f  th e  d esc rip tio n  o f  th e  co o rd ina ted  N P  (see  fig . 6). I t m ay b e  ana lysed  in  sev era l w ays. In  
p articu la r, th e re  are  several o p tions as regards th e  scope o f  the  d e te rm in e r {det) an d  the  ad jective  
{större  'b igger'). D o th ey  m o d ify  b o th  n o uns {m ask inerna  'm ach in es ' and  tra k to re rn a  'trac to rs ') o r 
o n ly  th e  firs t one?  In  cases like th is  one, th e  p arse r w ill p ro v id e  on ly  one an a ly sis , and  it w ill 
ch o o se  the m o st superfic ia l one  acco rd in g  to  w h ich  the  p rem o d ifie rs  m o d ify  o n ly  th e  first, and 
c losest, noun . T h is  d ec isio n  is m o tiv a ted  b y  p ro cessin g  econom y; w e  w an t th e  ch eck e r to  b e  as 
fas t and  e ffic ien t as p o ssib le .

L et's  ex am in e  th e  con seq u en ces o f  th is  cho ice . T w o  (a lte rn a tiv e ) ag reem en t e rro rs w ill be 
reco g n ised  in  th e  firs t N P , w hereas th e re  are  no  erro rs to  b e  found  in  the  second  o n e  co n sis tin g  o f  
a  s in g u la r n oun . T h e  erro rs th a t are  found  in  the  firs t N P  are p ro p ag a ted  to  th e  to p  level o f  the  
d escrip tio n , i.e. th e  level o f  the  co o rd in a ted  N P . T h e  coord ina ted  N P  co n stitu te s  th e  e rro r con tex t 
and  w ill be p resen ted  as such  to the u se r (see  fig . 7). I t m ay  be a rg u ed  th a t th e  con tex t is  too  

w id e  and  th u s  co u n te rin tu itiv e . I f  so, th e  m o s t o b v io u s  so lu tion  w o u ld  b e  to  m ak e  R ep o rtch art 
tak e  a  d eep e r lo o k  in to  th e  stru c tu re  a t th e  ex p en se  o f  p ro cessin g  econom y. W e w o u ld  not, 
h o w ev er, b e  in  a  b e tte r  p o sitio n  in  th is  re sp ec t b y  m ak in g  a  "deeper" analysis.

det större maskinerna och traktorerna 'the bigger machines and 
tractors':
(* = (PHR.CAT = NP

ERR = (1 = (1 = GPNPAGOl
2 = GPNPAG02))

1 = (PHR.CAT = NP 
FIRST = +

DEF = DEF
FORM = DEF
NUMB = SING
GENDER = NEUTR
DET = (LEM = DENl.AL

WORD.CAT = ART)
ATTR = (PHR.CAT = ADJP

HEAD = (1 = (LEM = STORl.AV 
WORD.CAT = ADJ 
DEGREE = COMP)) 

GENDER = <* 1 GENDER>
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3

2

NUMB = <* 1 NUMB> 
DEF = NIL 
FUNC = ATTR 
A-FORM = NIL 
CASE = BASIC 
SEX = NIL)

ERR = <* ERR 1>
CASE = BASIC
HEAD = (WORD.CAT = NOUN

LEM = MASKIN,NN)) 
(LEM = OCH.CN 
WORD.CAT = CONJ)
(PHR.CAT = NP 
NUMB = PLUR 
GENDER = UTR 
CASE = BASIC 
DEF = DEF
HEAD.FORM = <* 3 DEF>
HEAD = (WORD.CAT = NOUN

LEM = TRAKTOR.NN))

Figure 6: An example of a propagated error

> (reportchart)

FELTEXT: det större maslcinerna och tralctorerna
FEL: 1 number agreement in premodifier - noun

2 gender agreement in premodifier - noun

Figure 7: A  report of a propagated error

3.1.1.2 Changing or postponing a decision
S o m etim es the  p arser needs to  ch an g e  its  dec ision  ab o u t an  error. F o r in stance, in  a  Sw edish  N P  
in tro d u ced  by the  defin ite  d e te rm in e r den , the  head  n o u n  sho u ld  b e  in  th e  d efin ite  form , e.g. de  
o m rå d en a  'those areas' un le ss  it is fo llo w ed  b y  a  res tric tiv e  re la tiv e  c lause  in troduced  by  th e  
p ro n o u n  som  'w h ich '. In  th e  la tte r  case, the  indefin ite  fo rm  is th e  p ro p e r one, e.g. de om råden  
so m  'th o se  areas w hich '. T h e  p a rse r can  han d le  such  p ro b lem s u s in g  its  lo o k -ah ead  facility  (see  
fu rth e r S ågvall H e in  1983, p. 12) in  co m b in a tio n  w ith  an  e rro r can ce llin g  NOERR featu re  feature. 
I t  neu tra lises  an  E R R  fea tu re  w ith  th e  sam e value. F o r in stance, d e  om rå d en  w ill be  analysed  as 
a n  N P  w ith  an  ag reem en t v io la tio n  o f  th e  species value: G P N P A G 03  (see  fig. 8) w hereas the  
e rro r w ill be cance lled  in  th e  an a ly sis  o f  de om råden  so m  (see  fig . 9).

de områden :
(* = (PHR.CAT = NP 

FIRST = +
DEF = DEF 
FORM = DEF 
NUMB = PLUR
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GENDER = NEUTR
DET = (LEM = DENI.AL

WORD.CAT = ART)
ERR = (1 = GPNPAG03)
HEAD = (WORD.CAT = NOUN

LEM = OMRÅDE.NN))

FELTEXT: de områden
FEL: 1 species agreement in premodifier ~ noun

Figure 8: An error that may be cancelled

de områden [som] :
(* = (PHR.CAT = NP 

FIRST - +
DEF = DEF
FORM = DEF
NUMB = PLUR
GENDER = NEUTR
DET = (LEM = DENl.AL

WORD.CAT = ART)
ERR = (1 = GPNPAG03)
HEAD = (WORD.CAT = NOUN 

LEM = OMRÅDE.NN)
NOERR = (0 = GPNPAG03)))

Figure 9: Cancelling an error

R ep o rtch art w ill co n s id e r th e  E R R  fea tu re  can ce lled  b y  the  N O E R R  fea tu re . I t w ill face  a  
s itu a tio n  w h ere  th e re  are  tw o co m p etin g  ed g es o f  th e  sam e length , o n e  w ith  an  e rro r  in  it and  one 
w ith  no  e rro r (e rro r cancelled). I t w ill p re fe r  th e  e rro r free one.

3.1.1.3 Parsing local error rules
W h ereas a  ro b u st g ram m ar ru le  reco g n ises  co n fig u ra tio n a lly  w ell-fo rm ed  un its, a  lo ca l e rro r rule, 
ty p ica lly , app lies  to  fragm ents o f  co n stitu en ts . S u ch  fragm en ts a re  rep resen ted  b y  edges in  the  
ch a rt b u t n o t u sed  in  the  fu rth er analysis . F o r  in stan ce , a  local e rro r ru le  w ill ap p ly  to  th e  in itia l 
frag m en t o f  th e  m a in  c lause  D e t b li s å n g  o ch  m u s ik  'T h ere  w ill b e  song  and  m u sic ' and  reco g n ise  
an  e rro r in  th e  v erb  fo rm  (in fm itiv e /im p era tiv e  in stead  o f  fin ite), see fig . 10. T he ru le  w as 
d es ig n ed  to  cap tu re  n o n -stru c tu ra l v io la tio n s  o f  th e  v erb -second  ru le  in  S w ed ish  m a in  clauses.

76 NODALIDA, Copenhagen, January 1998



Det bli [sång och musik] : 
music*

( *  =  (ERR =  ( 1  =  G P V F F V O l )  
PHRoCAT =  C L . F R A G ) )

'There will be song and

FELTEXT: Det bli
FEL: 1 infinite verb instead of finite

Figure 10: A  non-structural error recognised by a local error rule: main clause

A n  an alogous ru le  w as fo rm u la ted  fo r th e  reco g n itio n  o f  im p ro p er v erb  fo rm s in  th e  position  o f  
th e  fin ite  v erb  in  sub ju n ctiv e  c lau ses, see fig. 11.

Om människor börja [tro] :
'If people begin [to believe]'

(* = (ERR = (1 = GPVFFVOl)
PHR.CAT = CL.FRAG))

FELTEXT: Om människor börja
FEL: 1 infinite verb instead of finite

Figure 11: A  non-structural error recognised by a local error rule: conditional clause

In  th e  E C D  th e re  are also  ex am p les  o f  dele ted  fin ite  verbs. S ince  the  p o s itio n  o f  the  fin ite  verb  is 
fix ed  in  Sw edish , de le ted  fin ite  verb s  m ay  be reco g n ised  b y  m ean s o f  local e rro r ru les, p ro v id ed  
th a t th e y  are capab le  o f  reco g n is in g  th e  p reced in g  co n stitu en t (and , in  su b junctive  clauses, an  
o p tio n a l adverb) in  its  fu ll ex ten sio n . H ereby , h eav y  dem an d s are  m ad e  o n  th e  parser's  coverage, 
in  sp ec ific , w ith  resp ec t to  N P s. A n  exam ple  o f  a  d e le ted  fin ite  verb  th a t is recogn ised  by m eans 
o f  a  local e rro r is p resen ted  in  fig. 12. In  th is  case  th e  p a rse r eas ily  found  the  p reced ing  
constituen t.

Det nödvändigt [att tänka i nya banor] 
new

(* = (PHR.CAT = CL.FRAG
ERR = (1 = GPVVMVOl)))

FELTEXT: Det nödvändigt
FEL: 1 finite verb missing

'It necessary [to think in

ways]

Figure 12: A  structural error recognised by a local error rule

3.1.1.4 Partial parsing
T h e  p a rse r  starts its  o p era tio n  a t th e  level o f  the  characters. I t  reco rd s u n k n o w n  strings, and  saves 
th e m  fo r  th e  p ro toco l. W h en  a  ru le  fa ils  o r there  is no  ap p licab le  ru le  it  ju s t  m oves on  to  the  n ex t 
w o rd  an d  the  ru les  th a t are  a sso c ia ted  w ith  th a t w o rd  are trig g ered . F o r  in stance, in  fig. 13 w e
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p re sen t th e  e rro r m essag es th a t w ere  gen era ted  a s  a  re su lt o f  the an a ly sis  o f  a  sen ten ce  in  th ree 
in d ep en d en t segm en ts. T here is no  ed g e  co v erin g  th e  w h o le  sen ten ce  (0 p arses) b u t th ree  partia l 
p a rses  are  s to red  in  th e  chart and  in terp re ted  by  th e  ch art scanner. T h e  first seg m en t w as ana lysed  
b y  m ean s  o f  a  lo ca l e rro r ru le , th e  second  w as  rep o rted  m issin g  fro m  the  d ic tio n ary , and  th e  th ird  
seg m en t w as  an a ly sed  b y  m eans o f  a  ro b u s t N P  ru le .

T h e  ex am p le  D e t b li fö rm o d lig e n  d e t s lu tg iltig a  siffrorna . 'It b eco m e  p ro b ab ly  th e  final figures', 
w as co n s tm c ted  fo r th e  sake o f  th e  p resen ta tio n , and  fo r the  sam e reaso n  th e  ad v erb  fö rm o d lig e n  
w as rem o v ed  from  th e  d ic tionary . (S en ten ces w ith  th is  s im p le  s tru c tu re  are  lik e ly  to  be covered  
fu lly  b y  th e  g ram m ar.)

> (p "Det bli förmodligen det slutgiltiga siffrorna.

0 parses, 48 vertices,
NIL
> (reportchart)

FELTEXT: Det bli
FEL: infinite verb instead of finite

')

FELTEXT: förmodligen 'probably' 
FEL: Ordet finns ej i lexikonet, 
dictionary.'

'The word is not in the

FELTEXT: det slutgiltiga siffrorna
FEL: 1. number agreement in premodifier - noun

2, gender agreement in premodifier - noun

Figure 13: Error messages based on partial parsing

I t is  o f  v ita l im p o rtan ce  th a t the  p a rse r is cap ab le  o f  reco v erin g  w h en  ru les  fa il o r  th e re  are  gaps 
in  th e  g ram m ar o r  th e  d ic tionary . O therw ise , it  w ill n o t be cap ab le  o f  reco g n is in g  erro rs tha t 
ap p ea r a fte r  th a t in itia l p a rt o f  th e  sen ten ce  th a t is co v ered  by  g ram m ar rules^.

A s is n o rm ally  th e  case  in  ch art p a rs in g , th e  p a rse r en d s its  w o rk  w h en  n o  m o re  ru le s  ap p ly  and  
th e  ag en d a  is exhausted .

3.1,2 Scanning the Chart for Errors
T h e ch a rt scarm ing  m o d u le  R ep o rtch art trav e rses  th e  ch art in  search  fo r e rro r featu res. S tarting  at 
th e  firs t v ertex , it in sp ec ts  th e  to p  leve l o f  th e  fea tu re  d esc rip tio n  o f  th e  lo n g est in ac tiv e  edge. I f  
an  e rro r is fo u n d , a  co rresp o n d in g  m essag e  is fo rm u la ted  and  tak en  to  th e  e rro r p ro toco l, 
o th e rw ise  th e  in sp ec tio n  ju s t  goes o n  to  th e  fina l v e rtex  o f  the  cu rren t edge  an d  th e  ed g ese t go ing  
o u t fro m  th a t vertex . W h en  there  is a  ch o ice  b e tw een  several edges, th e  scan n er a lw ay s chooses

’ An alternative framework for grammar checking in which robust parsing may be combined with the application 
of rules of anticipated errors has been proposed and implemented by Vosse (1994). The parser works bottom-up; 
still there seems to be no way of implementing partial parsing in an efficient way.
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th e  lo n g est one  d isreg ard in g  th e  o thers. W hen  th e re  are  m o re  th a n  one  edge  o f  m ax im um  leng th , 
an d  one o f  th em  h as no erro rs, th is  edge is p referred  and  n o  e rro r is reco rd ed  in  th e  p ro toco l. 
B efo re  finally  accep tin g  an  erro r, R eportchart v erifies  th a t th e  e rro r h as  n o t been  cancelled  b y  
m ean s  o f  a co rresp o n d in g  N O E R R  feature.

4 Conclusions and future work
T h e p roposed  app ro ach  h as  b een  te sted  in  the  im p lem en ted  fram ew ork , b o th  w ith  regard  to  
fea tu re  re laxation  te ch n iq u es fo r th e  hand ling  o f  n o n -stru c tu ra l erro rs  and  the  ap p lica tio n  o f  local 
e rro r ru les fo r th e  h an d lin g  o f  s tructu ra l errors and  som e ty p es o f  n o n -stru c tu ra l errors at c lause  
level. T he resu lts  th a t w ere  ach iev ed  so fa r are  encourag ing .

In  specific , th e  h an d lin g  o f  n o n -stru c tu ra l errors is found  to  b e  fa irly  stra igh tfo rw ard . A n  issue to  
b e  fu rth er in vestiga ted  th o u g h  is th e  nu m b er o f  featu re  v io la tio n s  to  b e  accep ted  fo r th e  v arious 
p h rase  types. I f  too  m an y  erro rs are  accep ted , th e  ch eck er m ay  overgenera te . A n o th er p ro b lem  
th a t should  be  fiirther ex p lo red  concerns featu re p ropagation . W hen  an d  h ow  far shou ld  an  erro r 
fea tu re  be p ropagated?

T h e  coverage o f  th e  ch eck er w ill be  m ode lled  afte r th e  S carrie  E rro r C o rp o ra  D atabase . 
P relim inary  stud ies in d ica te  th a t a  g rea t num ber o f  e rro r ru les  w ill b e  need ed  to  accoun t for th e  
v arie ty  o f  e rro r types tha t are  rep resen ted  in  the  base.

T he p ro to ty p e  ch eck er is a lso  b e in g  evaluated  in  an  ap p lica tio n  to  con tro lled  language a t S can ia  
(S ågvall H ein  et al. 1997).
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