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1. Introduction
H iis  p ap er p resen ts  an  ev a lu a tio n  o f  the syn tac tic  p a rs in g  p erfo rm ed  b y  the  E N G lish  C o n stra in t 
G ram m ar p arse r (E N G C G ). T h e  p arser is d escribed  in  ‘C o n stra in t G ram m ar; A  Language- 
In d ep en d en t System  fo r  P a rs in g  U nrestric ted  T e x t’ (K arlsson , V ou tila in en , H eik k ila , A n ttila , 
1995) and  a  v ers io n  o f  it is ava ilab le  on In terne t. A lth o u g h  E N G C G  is bo th  a m orp h o lo g ica l an d  
a  sy n tac tic  p arser, th is  p ap e r d eals  exc lusive ly  w ith  th e  sy n tac tic  com ponen t. A  sm all co rpus has 
b een  com piled  from  five  sh o rt tex ts  from  d iffe ren t tex t ca teg o ries  and  h as  been  sen t to  th e  p arser. 
T he re tu rned  an a lysis  has b een  checked  and  th e  p erfo rm an ce  o f  th e  p arser has th en  been  
evaluated .

T he fo llow ing  sec tio n  p ro v id es  an  in troducto ry  p resen ta tio n  o f  the E N G C G  parser, th e  m e th o d  
u sed  in  p ars in g  an d  the  rep resen ta tio n  o f  th e  analysis . T h e  th ird  sec tio n  describes th e  m e th o d  
u sed  in  th e  ev a lu a tio n  w h ile  th e  fou rth  p resen ts  th e  re su lt o f  th e  evaluation . T he fifth  sec tio n  
con tains som e co m m en ts  a b o u t e rro rs found  in  th e  ana ly sis , th e  six th  p o in ts  to  som e facto rs th a t 
m ay  affec t the p erfo rm an ce  and  the  last sec tio n  co n sis ts  o f  so m e conclusions.

2. English constraint grammar
C on stra in t G ram m ar (C G ) is a  language in d ep en d en t fram ew o rk  fo r m orpho log ica l and  syn tactic  
p ars in g  o f  n a tu ra l language(s) (K arlsson , 1995, p. v). A ny  language  sho u ld  be  p o ssib le  to  parse  
w ith in  th is  fram ew o rk  p ro v id ed  th e re  is a  co rrec t d esc rip tio n  o f  th a t language. E N G C G  is an  
im p lem en ta tio n  o f  C G  fo r th e  p arsing  o f  E ng lish . W o rd s are  ass ig n ed  possib le  an a ly ses  b y  ta g  
assig n in g  m o d u les  an d  th e  o u tp u t from  th ese  m o d u les  are  th e n  d isam biguated  by  th e  ap p lica tio n  
o f  co n stra in in g  ru les. A  w o rd  m ay  be ass ig n ed  sev era l m o rp h o lo g ica l read ings as w ell as 
syn tac tic  an a ly ses. T h e  am b ig u o u s o u tp u t fro m  th e  ta g  ass ig n m en t m ay  lo o k  as fo llow s:

"< tended> "
"tend" < S V >  < S V O >  V  P A S T  V E IN  @ + F M A IN V  
"tend" < S V >  < S V O >  P C P 2  @ A PP @ -F M A IN V

T he firs t line  co n ta in s  th e  w o rd  fo rm  fo u n d  in  th e  tex t. T h e  fo llo w in g  lines con tain  tw o  d iffe ren t 
m o rp h o lo g ica l analyses. T h e  w o rd  su rrounded  b y  q u o ta tio n  m arks is  the  lex ical fo rm  o f  th e  
w ord . T h en  fo llo w s a  se t o f  tag s  exp ressing  th e  an a ly ses. T h e  tag s  su rrounded  b y  an g u la r 
b rackets , here , in d ica te  th a t b o th  read ings o f  th e  w o rd  are  e ith e r in transitive  o r m ono  transitive .
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T h e  re s t o f  th e  m orpho log ical and  sy n tac tic  analyses is  rep resen ted  b y  th e  tag s  th a t fo llow . V  
P A S T  V F IN  ind icates th a t th e  w o rd  is a  fin ite  verb  in  p a s t ten se , w h ile  P C P 2  o n  the  th ird  line 
in d ica te s  th a t th e  w ord is  a  pa rtic ip le . A s fa r  as  th e  m orpho log ica l an a ly s is  is concerned , one line 
ex p resses  one  u n am biguous ana lysis . A  sing le  line m ay , h o w ev er, c o n ta in  m o re  th an  one 
sy n tac tic  analysis . S yntactic  an a ly ses  a re  rep resen ted  by  tag s  p rece d ed  b y  @ F M A IN V  
in d ica te s  th a t th e  w ord  is a  fin ite  m a in  verb . In  the exam ple  ab o v e , th e  seco n d  read ing  is 
am b ig u o u s  b e tw een  an  analysis  as an  ap p o sitio n  and  a  non -fin ite  m a in  verb .

In  o rd e r to  so lve  am bigu ities  C o n stra in t G ram m ar ru les  are  a p p lied  to  th is  analysis. A ll 
C o n stra in t G ram m ar ru les  h av e  th e  sam e b asic  construction . A  ru le  co n sis ts  o f  a  ta rg e t 
d esc rip tio n  th a t sing les o u t a  p a rticu la r  ana lysis , a se t o f  co n tex t co n d itio n s  th a t has to  b e  
sa tis f ied  fo r th e  ru le  to  apply , and  an  ac tio n  th a t is u ndertaken  i f  th e  ru le  is ap p lied . A s a  resu lt o f  
th is  ac tio n  th e  cu rren t analysis  m ay  b e  d isca rd ed  o r sing led  o u t as th e  co rrec t o n e  and  a ll o ther 
an a ly se s  d iscarded . T he m o rp h o lo g ica l co n stra in ts  d iscard  co m p le te  lines to g e th e r w ith  syn tactic  
tag s. T h e  rem a in in g  syn tactic  tag s  are  th e n  su b jec t to  th e  ap p lica tio n  o f  sy n tac tic  constrain ts. In  
th is  w ay  a  ru n  th ro u g h  th e  p arse r m ay  red u ce  th e  n um ber o f  ana lyses. C o n secu tiv e  runs th ro u g h  
th e  p a rse r m ay  reduce th is n u m b er fizrther s ince  d iscard ing  certa in  an a ly ses  m ay  create con tex t 
th a t a llo w s th e  ap p lica tion  o f  o th e r ru les. T h e  la s t read ing  is a lw ays re ta in ed . In  th is  w ay  the 
o u tp u t fro m  th e  p arser w ill a lw ays co n ta in  a t least one analysis  fo r each  w o rd .

T h e re  a re  tw o  d iffe ren t set o f  ru les  u sed  b y  the  parser. T h e  firs t se t co n s is ts  o f  ‘sa fe ’ ru les, tha t 
are  su p p o sed  to  alw ays y ie ld  a  co rrec t resu lt, w h ile  the  second  set co n s is ts  o f  h eu ris tic  ru les th a t 
m ay  re su lt in  erroneous analyses. T h e  u se r  h as  th e  op tion  o f  ch o o sin g  th e  ap p lica tio n  o f  bo th  sets 
o f  ru les  o r th e  ap p lica tio n  o f  on ly  th e  n o n -h eu ris tic  set.

3. Method
F o r  th e  ev a lu a tio n  o f  the  sy n tac tic  p a rs in g  p erfo rm ed  b y  the  E N G C G  p a rse r  a  sm all corpus w as 
co m p iled  co n sis tin g  o f  five  tex ts  fro m  d iffe ren t categories, all in  a ll 2 6 2 8  w o rd s, rep resen ting  
d iffe re n t g en res  (see tab le  below ).

C a teg o ry T okens A v erag e  sen ten ce  length

L ea rn ed 560 43.1
F ic tio n 488 40.7
B io g rap h y 514 39.5
G o v ern m en ta l 562 62.4’
P ress 504 14.5

T O T A L 2628 32.0

T ab le  1. D iv is io n  o f  tex t sam ple

In order to obtain text pieces of reasonable length the last 355 words in this text sample have been divided 
into four clauses using semicolon as a delimiter.
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T h e  tex ts  w ere  d iv id ed  in to  ‘ch u n k s’ o f  abou t th ree  h u n d red  w o rd s th a t w ere sen t to  th e  on -lin e  
E N G lish  C o n stra in t G ran u n a r parser accessib le  o n  In te rn e t (h ttp ://w w w .lin g so ft.fi/cg i- 
pub /en g cg ). T h e  p a rse r g iv es  th e  o p tion  o f  an a ly sin g  th e  te x t w ith  o r w ithou t th e  use o f  
heuristics. B o th  th e se  o p tio n s h av e  b een  used  fo r th is  s tudy . T h e  sam e te x t sam ple  has, thus, b een  
an a ly sed  tw ice , o n ce  w ith  th e  u se  o f  the  heu ris tic  set o f  ru le s  in  ad d itio n  to  the o rd inary  set a n d  
on ce  w ithou t.

T h e  ou tp u t from  th e  p a rse r h as  b een  m anually  checked . T h e  n u m b er o f  w ords in  each  sen tence 
has  been  co u n ted  as w ell as  th e  nu m b er o f  syn tac tic  un its. W ords  h ere  re fers  to  w o rd  tokens an d  
le tters  bu t n o t to  p u n c tu a tio n  m arks. S yntactic  u n its  are  sin g le  w o rd s o r g roups o f  w o rd s en tered  
on  sing le lines (see  ex am p le  below ).

(1 ) . a ."< press_conference> " 
b. "<as=if>"

B o th  th ese  sequences o f  w o rd s  are  fitted  to g e th er o n  a  s in g le  lin e  by  the  C on stra in t G ram m ar 
P rep rocesso r an d  are co n sid ered  as one u n it b u t tw o  w o rd s. T he character is u sed  fo r  
com pounds w h ile  p h rasa l id io m s and  m u lti-w o rd  p rep o sitio n s  are fitted  to g e th er w ith  th e  
character ‘= ‘.

D ifferen t m o rp h o lo g ica l an a ly ses  are  rep resen ted  as sep ara te  lines; read ings, a long  w ith  syn tactic  
analyses (see  ex am p le  below ).

(2 ) . "<*you>"
"you" < *>  < N o n M o d >  P R O N  PE R S A C C  S G 2/P L 2  @ O B J 
"you" < *>  < N o n M o d >  P R O N  PE R S N O M  S G 2 /P L 2  @ S U B J

In  th is  case  th e  w o rd  y o u  h as  tw o  m orpho log ica l read in g s w ith  one  syn tac tic  analysis each.

W h en  ch eck in g  th e  an a ly sis , tag s  th a t are d eem ed  to  b e  in co rrec t have  b een  m ark ed  an d  co rrec t 
ones, i f  m iss in g , h av e  b een  added  to  the  analysis . A ll th e se  tag s  h av e  b een  co u n ted  y ie ld in g  
fig u res  fo r re tu rn ed  tags, co rrec t tags, and in ten d ed  co rrec t ta g s  fo r each  sentence.

In  som e cases  a  w o rd  o r u n it has  b een  m arked  w ith  m o re  them one tag  th a t w as d eem ed  to  be  
correct.

(3 ) . "< the>"
"the" < D ef>  D E T  C E N T R A L  A R T  S G /P L  @ D N >

"< *m 25> "
"m 25" < * >  A B B R N O M  SG  @ <P

"<in>"
"in" P R E P  @ < N O M  @ A D V L  

"< *kent> "
" k e n f ' < * >  < P ro p er>  N  N O M  SG  @ < P
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In  th e  ex am p le  above, th e  p rep o sitio n  in  is  tag g ed  bo th  w ith  an  @ A D V L  tag , m ark ing  it as a 
in d ep en d en t adverb ia l, an d  a  @ < N O M  tag , m ark ing  it as a  p o s t-m o d ify in g  p reposition . B o th  
th e se  an a ly ses  are  possib le  an d  th is  u n it w ill fo r th is  reaso n  y ie ld  tw o  co rrec t tags and  tw o 
in ten d ed  co rrec t tags. In  o th er cases d iffe ren t m orp h o lo g ica l re ad in g s  m ay  y ie ld  th e  sam e correct 
sy n tac tic  analysis.

(4). "< m ore= than> "
"m o re= th an ” A D V  @ A D V L  
"m ore= than" < C om pP P >  P R E P  @ A D V L

In  th is  exam ple  th e  A D V  read in g  is in co rrec t and  th e  P R E P  read in g  correc t. B o th  read ings are, 
h o w ev er, m ark ed  w ith  the  co rrec t sy n tac tic  tag  (@ A D V L ). In  th is  case  b o th  an a ly ses  are deem ed 
co rrec t an d  th is  u n it is, thus, ass ig n ed  tw o  co rrec t tags. T h is  m a y  be co n sid ered  a  k in d  o f  
o v e rg en e ra tio n  o f  syn tactic  tags. I t does n o t, how ever, affect th e  re su lt in  a  n eg a tiv e  w ay. In  m ost 
cases  th e re  is on ly  one in tended  co rrec t tag  fo r each syn tactic  un it.

4. Result
S in ce  th e  an a ly sis  m ay  y ie ld  m o re  th an  one  tag , co rrect as w ell as  in co rrec t, fo r one syn tactic  
im it, it is reaso n ab le  to  d iv id e  th e  re su lt in to  tw o  parts: reca ll and  p rec isio n . R eca ll is calcu la ted  
by  th e  fo rm ula: re tu rned  co rrec t tag s  d iv id ed  by  in tended  co rrec t tag s, w h ile  p rec isio n  is 
ca lcu la ted  b y  th e  form ula: re tu rn ed  co rrec t tag s  d iv ided  by  all re tu rn e d  tag s. F o r  exam ple: the 
sen ten ce  ‘A l l  in all, B erlin  a n d  K a y  a p p ea r  to  have dea lt a  severe b lo w  to  th e  n o tio n  o f  lingu istic  
rela tiv ism . ’ co n sis ts  o f  19 w ords. A ll  in  a ll  is  considered  an id iom  and  all th ree  w ords are  fitted  
to g e th e r  o n  a  sing le  line. T he sen tence , th u s , h as  17 units. N o  u n it is  m o rp h o lo g ica lly  am biguous 
so  th e  n u m b er o f  read ings is a lso  17. T h e  p rep o sitio n  to  b e fo re  th e  la s t n o u n  ph rase  is 
sy n tac tica lly  am b ig u o u s b e tw een  @ < N O M  @ A D V L  y ie ld in g  a  n u m b er o f  18 syn tactic  tag s  in  
to ta l. T h e  @ < N O M  an alysis  fo r th is  read in g  is considered  inco rrect. T h is  g iv e s  a  n u m b er o f  17 
co rrec t ta g s  eq u a llin g  th e  n u m b er o f  in ten d ed  co rrec t tags. T h e  reca ll fo r  th is  sen tence w ill be  
100%  (17  co rrec t tags d iv id ed  by  17 in ten d ed  co rrect tags. T he p rec is io n  is ab o u t 94 .4%  (17 
co rrec t tags d iv id ed  by  18 re tu rn ed  tags)

T h e  reca ll an d  p rec isio n  fo r each  te s t te x t is p resen ted  in  tab le  2 below .

Learned Fiction Biogr. Govern. Press Total
No Heur. Recall 93.9 97.4 96.0 96.4 99.4 96.5

Precision 70.1 65.7 71.3 68.4 78.1 70.5
Heur. Recall 93.4 96.4 95.7 96.4 98.8 96.0

Precision 74.2 67.1 73.3 68.5 78.1 72.0

T ab le  2. R eca ll an d  p rec isio n  fo r th e  te x t sam p le  (% )

T h e  reca ll is h ig h e r fo r th e  n o n -h eu ris tic  p a rs in g  th a n  fo r th e  h eu ris tic  p a rs in g . T h is  is tru e  in  all 
ca teg o rie s  ex cep t G overnm en tal. In  th a t ca tego ry , recall show s id en tica l fig u res  fo r the  heu ris tic  
an d  th e  n o n -h eu ris tic  analyses. T h e  p rec is io n  is lo w er fo r the  n o n -h eu ris tic  an a ly sis  th an  fo r the 
h eu ris tic . T h is  is  tru e  in  a ll ca teg o ries  ex ce p t p ress. T he im m ed ia te  co n c lu s io n  to  be  d raw n  from
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th is  is  th a t th e  op tio n al ad d itio n  o f  h eu ristics  low ers th e  reca ll b u t in c reases  the  p recision . T h e  
heu ris tic  ru les  d iscard  m an y  erroneous tags along  w ith  so m e o f  th e  co rrec t ones.

5. Comments
V erb  sequences are  o ften  co rrec tly  analysed  and  th e re  is o n ly  a  sm all am o u n t o f  overgenera tion .

(5 ) . "<w ill>"
"w ill" V  A U X M O D  V F IN  @ + F A U X V

"<be> "
"be" < S V >  < S V C /N >  < S V C /A >  V  IN F  @ -F A U X V  

"< re tum ed> "
"return" < S V O C /A >  <SV > < S V O >  P C P 2  @ -F M A IN V

A dverb ia l p h rases  are  o ften  co rrec tly  tagged. M o d ifie rs  in  n o u n  ph rases , such  as determ iners, 
p re - and p o s t-m o d ify in g  n o u n s  and  adverb ials m o stly  g e t co rrec t analyses.

(6 )  . "<his>"
"he" P R O N  P E R S  M A S C  G E N  SG3 @ G N >

"<late> "
" la te " A A B S  @ A N >

"<years> "
" y e a r " N N O M P L  @ <P

N o m in a l h ead s  cause  a  co n sid erab le  am o u n t o f  overg en era tio n . T he p arser is o ften  u nab le  to  
re la te  h ead s o f  nom in al p h rases  to  th e  rest o f  th e  sen tence.

(7 ) . "< term >"
"term " N  N O M  S G  @ S U B J @ O B J @ < P

6, The Effect of Sentence Length and Morphological Analysis on the 
Performance of the Parser
R eca ll an d  p rec is io n  do  n o t seem  to  be  a ffec ted  a t all b y  sen ten ce  leng th  w h en  sing le sen tences 
a re  com pared . E v en  th e  ex trem ely  long  sen tences in  th e  te s t te x t h av e  qu ite  h ig h  reca ll and  
precision . If, how ever, th e  av erag e  recall and  p rec isio n  fo r each  tex t categ o ry  are co m p ared  to  th e  
average  sen ten ce  len g th  o f  co rrespond ing  ca tegory , sen ten ce  len g th  affect b o th  reca ll and  
p recision . T ex t ty p es  w ith  lo n g e r average sen tence len g th  h av e  lo w er reca ll an d  p rec isio n  th an  
te x t fypes vrith  shorter. T h is  m ay , how ever, b e  caused  b y  th e  d iffe ren ce  in  tex t types ra th e r th an  
b y  sen tence len g th  i t s e l f  A  te x t ty p e  w ith  lo n g e r sen ten ces m a y  be m o re  com plica ted  and  m o re  
d ifficu lt to  analyse . T o  d e te rm in e  to  w h a t ex ten t th is  is th e  case  is, un fo rtunate ly , o u ts id e  th e  
sco p e  o f  th is  study.

T h e  n u m b er o f  m o rp h o lo g ica l analyses also  a ffects  reca ll an d  precision . I f  th e  n u m b er o f  
m o rp h o lo g ica l read in g s p e r xmit is com pared  to  th e  p rec is io n , th e re  is a  v is ib le  co rre la tio n  in  th a t 
a  h ig h  n u m b e r o f  m o rp h o lo g ica l read ings p e r u n it g iv es  a  lo w  figure fo r p recision . 
O v erg en era tio n  o f  m o rp h o lo g ica l einalyses seem s to feed  o v erg en e ra tio n  o f  syn tactic  labels. T h e
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co rre la tio n  b e tw een  the  n u m b er o f  m o rp h o lo g ica l read ings p e r  w o rd  a n d  reca ll seem s to  be 
rev ersed . A  h ig h  nu m b er o f  m o rp h o lo g ica l read ings g ives a  h ig h  reca ll, in d ica tin g  th a t a  h igh  
n u m b e r o f  m orpho log ica l read in g s in c reases  th e  chances o f  co rrec t sy n tac tic  analyses.

7. Conclusions
T h is  stu d y  has  show n  th a t th e  reca ll fo r th e  syn tac tic  parsing  seem s to  lie  a ro u n d  93-99% , h igher 
fo r  th e  n o n -h eu ris tic  p arsing  and  lo w er fo r  th e  heuristic . T he p rec is io n  is  co n sid erab ly  lo w er and 
fa lls  b e tw een  66-78% , h ig h e r fo r th e  h eu ris tic  p ars in g  and lo w er fo r th e  non-heuristic . T here 
seem s to  be  a  balance b e tw een  reca ll an d  p recision . T he ad d itio n  o f  h eu ris tic s  in  the p arsing  
lo w ers  th e  reca ll b u t m akes th e  p rec is io n  h ig h e r as th e  u se  o f  h eu ris tic  ru le s  d iscards bo th  
e rro n eo u s  an d  co rrect ana lyses. T h is  co rm ection  be tw een  reca ll a n d  p rec is io n  seem s to  be  quite 
co n s tan t th ro u g h o u t all te x t ca tego ries.

T h e re  seem s to  b e  no  co n n ec tio n  b e tw een  sen tence leng th  and  th e  p e rfo rm an ce  o f  the  p arser in 
te rm s o f  reca ll and  p recision . T ex t ty p e s  w ith  longer average sen ten ce  len g th , how ever, have 
b o th  lo w er recall and  p recision  th a n  te x t ty p e s  w ith  sho rter average sen ten ce  leng th .

M o rp h o lo g ica l am bigu ities  seem  to  feed  sy n tac tic  am biguity . T h is  is n o t a t  all su rp rising  since 
ev ery  read in g  o f  a  s ing le syn tac tic  u n it w ill rece ive  a t least one  sy n tac tic  lab e l. O v ergenera tion  o f  
m o rp h o lo g ica l read ings feeds o v e rg en e ra tio n  o f  syn tactic  an a ly ses  s ince  ev ery  m orpho log ical 
read in g  m o re  th an  necessary  g en era tes  a t least one syn tactic  ta g  m o re  th a n  necessary . T he 
o v erg en e ra tio n  o f  syn tactic  tag s  does, h o w ev er, n o t a lw ays a ffec t reca ll an d  p rec isio n  in. a 
n eg a tiv e  w ay. T he overg en era tio n  o f  sy n tac tic  tags seem s to  be  th e  rea so n  w hy  th e  connection  
b e tw een  reca ll and  m orp h o lo g ica l o v e rg en e ra tio n  seem s to  b e  rev ersed . I f  a  w o rd  has m any 
sy n tac tic  tag s  a ttached  to  it, th e  ch an ce  o f  fin d in g  th e  co rrec t one  am o n g  th e m  is g rea te r than  i f  
o n ly  o n e  sy n tac tic  tag  is p resen t.
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