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Abstrac t 

Several studies have indicated that NLP could benefit from the 
inclusio n o f  a  treatmen t  o f  punctuation .  Th e mai n impedimen t 
t o th e constructio n o f  an y suc h implementatio n i s tha t  ther e n o 
theor y o f  punctuatio n upo n whic h t o bas e it .  Mor e basically ,  lit -
tl e i s  currentl y know n abou t  jus t  wha t  punctuatio n mark s exist , 
how muc h the y ar e used ,  an d ho w the y interac t  wit h eac h othe r 
Thi s stud y aim s t o answe r  thes e basi c question s throug h th e 
analysi s o f  a  ver y larg e corpus ,  an d som e suggestion s ar e mad e 
fo r  th e formulatio n o f  a  theor y o f  punctuation . 

I n t r o d u c t i o n 

I n th e field  o f  natura l  languag e processing ,  punctuatio n ha s 

been almos t  universall y ignored ,  wit h perhap s th e singl e 

exceptio n o f  th e period ^  markin g th e en d o f  sentences .  Th e 

reaso n fo r  thi s apparen t  shunnin g i s quit e simple :  ther e ar e n o 

good ,  soli d theorie s o f  th e for m an d functio n o f  punctuatio n 

upo n whic h t o bas e an y treatmen t  i n an y computationa l  sys -

te m o r  linguisti c theory .  Therefor e mos t  curren t  system s wil l 

simpl y stri p ou t  an y punctuatio n occurrin g i n tex t  t o b e anal -

yse d o r  generat e tex t  tha t  contain s n o punctuatio n marks . 

Intuitivel y thi s seem s ver y wrong .  Punctuatio n i s unde -

niabl y a n integra l  par t  o f  writte n languag e — i t  woul d b e 

almos t  unthinkabl e t o hav e a  newspape r  articl e o r  scientifi c 

pape r  devoi d o f  al l  punctuatio n othe r  tha n sentenc e breaks , 

fo r  example .  Therefor e i t  i s  likel y tha t  an y syste m ignorin g 

thes e extr a cue s withi n th e tex t  wil l  suffe r  fro m reduce d per -

formance ,  especiall y i f  th e tex t  t o b e processe d i s real ,  i.e . 

th e mor e comple x sentence s foun d i n corpor a fro m real-worl d 

sources . 

Severa l  studie s hav e alread y show n th e potentia l  benefit s o f 

utilisin g punctuation .  Th e stud y b y Dal e (1991 )  ha s show n th e 

potentia l  fo r  punctuatio n i n th e fields  o f  discours e structur e 

and semantics .  H e suggest s tha t  punctuatio n mark s ca n no t 

onl y indicat e degree s o f  rhetorica l  balanc e an d aggregatio n 

betwee n juxtapose d textua l  elements ,  bu t  als o tha t  som e punc -

tuatio n mark s ca n actuall y sugges t  th e rhetorica l  relation s tha t 

hol d betwee n suc h elements .  Additionall y Dal e ha s show n 

by usin g punctuatio n i n rea l  sentence s tha t  discours e structur e 

belo w sentenc e leve l  i s  a  reality ,  whic h prio r  emphasi s o n spo -
ken materia l  ha d deceptivel y missed . 

'Throughou t  thi s pape r  1  shal l  refe r  t o sentence-fina l  dot s a s peri -
ods rathe r  tha n full-stops ,  t o avoi d confusion . 

Our  stud y similarl y show s th e potentia l  fo r  th e us e o f  punc -

tuatio n i n synta x an d parsin g (Jones ,  1994b) .  A  compariso n 

was m a d e betwee n th e performanc e o f  tw o grammars ,  iden -

tica l  excep t  tha t  on e m a d e us e o f  punctuatio n an d th e othe r 

ignore d it .  Fo r  sentence s tha t  wer e simpl e i n syntacti c struc -

tur e an d punctuatio n use,  result s wer e simila r  betwee n th e 

tw o grammars .  However ,  fo r  th e mor e comple x sentence s th e 

punctuate d gramma r  yielde d number s o f  parse s tha t  wer e typ -

icall y tw o order s o f  magnitud e smalle r  tha n thos e fro m th e 

unpunctuate d grammar .  I n additio n t o thi s improve d perfor -

mance,  th e stud y showe d tha t  us e o f  punctuatio n i n th e gram -

mar  gav e parsin g result s tha t  bette r  reflecte d th e linguisti c 

structur e o f  th e sentence . 

I n a  furthe r  analysi s o f  th e result s o f  thi s study ,  (Jones , 

1994a) ,  w e showe d tha t  whil e ther e wa s n o goo d relationshi p 

betwee n th e numbe r  o f  punctuate d parse s an d overal l  sentenc e 

lengt h o r  numbe r  o f  punctuatio n mark s i n th e sentence ,  ther e 

was a  relationshi p betwee n th e averag e lengt h o f  unpunctu -

ate d lexica l  segment s i n a  sentenc e (ho w m a n y word s occu r 

betwee n th e punctuatio n mark s i n a  give n sentence ,  o n aver -

age )  an d th e numbe r  o f  punctuate d parse s o f  a  sentence .  Thi s 

woul d see m t o reinforc e th e argument s fo r  makin g th e maxi -

m um amoun t  o f  us e o f  punctuatio n i n syntacti c tex t  analysis . 

I f  th e conclusion s o f  thes e variou s studie s ar e believed ,  the n 

i t  mus t  b e a  priorit y t o generat e som e theor y o n whic h imple -

mentation s o f  punctuatio n ca n b e based .  However ,  befor e an y 

investigation s ar e carrie d ou t  int o th e syntacti c an d seman -

ti c function s o f  punctuation ,  i.e .  th e interactio n o f  punctuatio n 
and th e surroundin g lexica l  items ,  i t  i s  first  necessar y t o inves -

tigat e th e punctuatio n mark s themselves .  Whils t  mos t  o f  u s 

coul d quickl y produc e a  lis t  o f  'obvious '  punctuatio n marks , 

list s fro m differen t  peopl e wil l  no t  necessaril y  correlate .  Fur -

thermore ,  i t  i s  no t  clea r  whic h punctuatio n symbol s ar e use d 

i n th e text s w e ar e likel y t o b e analysing .  A n importan t  con -

clusio n fro m ou r  earlie r  studie s wa s tha t  th e ad-ho c punctua -

tio n gramma r  use d ha d extremel y poo r  coverag e o f  punctua -

tio n phenomena .  Henc e i t  seem s necessar y t o determin e jus t 

whic h punctuatio n symbol s ou t  o f  th e whol e se t  ar e likel y t o 

be use d b y differen t  categorie s o f  tex t  producers .  A  Universit y 

academic ,  fo r  example ,  i s  likel y t o hav e a  ver y differen t  usag e 

t o a  high-schoo l  student .  Thi s pape r  describe s a n investigatio n 
of  wha t  constitute s punctuatio n i n rea l  text ,  whic h symbol s ar e 

used ,  h o w the y interac t  an d h o w frequentl y the y occur . 
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P u n c t u a t i o n 

Punctuation ,  a s i t  i s considere d b y mos t  people ,  ca n b e define d 

as th e rang e o f  non-lexica l  orthography .  Thi s definitio n 

include s a  \cr y wid e rang e o f  phenomena ,  fro m th e sub -

lexica l  (hyphens ,  apostrophes )  throug h th e inter-lexica l  punc -

tuatio n mark s t o stylisti c  device s suc h a s underlinin g an d itali -

cising ,  an d structura l  device s suc h a s paragraphin g an d bullet -

poin t  itemisation . 

Sinc e th e super-lexica l  device s ar e stil l  har d t o represen t  i n 

a computationa l  syste m (sinc e the y ar e chiefl y visua l  i n ori -

entation )  the y ar e no t  considere d here .  Th e sub-lexica l  mark s 

ar e no t  terribl y interesting ,  sinc e thei r  functio n an d applica -

tio n i s wel l  understoo d an d straightforward .  Therefor e the y 

ar e als o b e ignore d here ,  excep t  wher e the y interac t  wit h th e 

inter-lexica l  punctuatio n marks ,  e.g .  whe n the y occu r  i n word -

final  positions . 

Thi s investigatio n therefor e focuse s o n th e centra l  portio n 

of  th e rang e o f  non-lexica l  text-phenomen a whic h include s th e 

familia r  punctuatio n symbol s show n i n (I) .  Specifically ,  al l 

symbol s occurrin g betwee n adjacen t  lexica l  item s ar e o f  inter -

est ,  an d therefor e i t  i s quit e possibl e tha t  th e inter-wor d spac e 

coul d b e considere d a s a  punctuatio n mark .  Whils t  suc h a n 

observatio n i s o f  limite d us e i n a  languag e suc h a s English , 

fo r  languages  lik e German ,  wher e compoun d word s ar e ofte n 

concatenated ,  i t  i s  quit e possibl e tha t  carefu l  consideratio n o f 

th e spac e symbo l  coul d b e useful . 

Tabl e 1 :  Th e Corpor a use d fo r  punctuatio n extraction . 

(1 ) I  9 

T h e literatur e o n punctuatio n i s no t  plentiful ,  bu t  ca n b e 

divide d int o tw o categories :  th e stylisti c  an d th e academic . 

Th e forme r  categor y i s th e large r  bu t  i s o f  limite d relevanc e 

t o thi s study .  G o o d example s o f  so-calle d 'styl e guides '  ar e 

thos e b y Jarvi e (1992 )  an d Partridg e (1953) ,  bu t  whils t  thei r 

coverag e o f  conventiona l  punctuatio n i s impressive ,  the y d o 

not  mentio n m a n y o f  th e les s c o m m o n mark s tha t  ca n b e foun d 

i n rea l  corpu s examples .  I n addition ,  thes e guide s ten d t o 

be rathe r  prescriptive ,  rulin g ou t  m a n y construct s tha t  ca n b e 

observe d i n rea l  text . 

Academi c books ,  specificall y thos e b y Meye r  (1987 )  an d 

Nunber g (1990) ,  se t  ou t  t o b e analytica l  an d descriptiv e rathe r 

tha n prescriptive .  However ,  th e punctuatio n coverag e i n thes e 

book s i s fairl y  limited .  Meye r  onl y consider s th e mark s i n (1 ) 

and parenthetical s whils t  Nunber g augment s thes e wit h vari -

ou s quotatio n mark s an d consideration s o f  structura l  devices . 

Therefor e i t  seem s necessar y t o determin e th e tru e exten t 

an d variet y o f  punctuatio n mark s i n realisti c  text ,  an d t o dis -

cove r  h o w thes e mark s interac t  wit h eac h othe r  Thi s informa -

tio n coul d the n b e use d t o hel p determin e th e linguisti c for m 

an d functio n o f  punctuatio n mark s withi n tex t  — a  prerequi -

sit e fo r  th e formulatio n o f  an y theor y an d implementatio n o f 

punctuatio n fo r  N L P . 

Procedure 

A varie d se t  o f  machine-readabl e corpor a wer e processe d t o 

extrac t  th e punctuatio n pattern s fro m sentences .  Fo r  eac h sen -

Corpu s 

The Guardian'9 0 
The Guardia n '9 1 
Leverhulm e 
The Bibl e 
Philosoph y (IPPE ) 
Projec t  Gutenber g 
Usenet 
Tota l 

Corpu s siz e 
(words ) 

23,963,51 5 
21,638,95 6 

355,59 4 
820,73 1 
518,13 8 

13,747,36 7 
22,779,75 7 
83,824,05 8 

Corpu s siz e 
(sentences ) 

961,60 4 
879,43 8 

15,54 7 
30,02 1 
28,94 5 

649,06 9 
1.658.70 7 
4.223.33 1 

Words pe r 
sentenc e 

24. 9 
24. 6 
22. 8 
27. 3 
17. 9 
21. 2 
13. 7 
19. 8 

tenc e i n a  corpus ,  adjacen t  lexica l  item s tha t  wer e no t  sepa -

rate d b y punctuatio n wer e replace d b y a  marke r  Th e punc -

tuatio n patterns ,  consistin g o f  al l  th e mark s o f  punctuatio n 

(al l  non-alphanumeri c inter-lexica l  characters )  i n a  sentence . 

wit h lexica l  marker s inserte d appropriately ,  ar e the n collected . 

Thu s th e punctuatio n patter n fo r  th e previou s sentenc e woul d 

hav e bee n a s i n (2) . 

(2 ) 

(3) 

e , e ( e ) e , e , e . 

e ; e ,  e , e . 

Sentenc e closur e i s detecte d b y th e presenc e o f  a  perio d 

(o r  othe r  sentence-fina l  marker ,  suc h a s th e questio n mar k o r 

ellipsi s (...) )  unles s i t  occur s withi n a  se t  o f  bracketin g char -

acter s o r  quotatio n marks .  I n suc h a  case ,  th e en d o f  th e delim -

itin g structur e mus t  b e reache d befor e a  sentenc e closur e ca n 

be triggered .  T o satisf y th e principle s o f  quot e an d bracke t 

transpositio n (Nunberg ,  1990) ,  a  closur e marke r  immediatel y 

followe d b y a  final  delimitin g mar k i s treate d a s valid ,  despit e 

th e apparen t  nestin g violatio n (3) .  I f  th e closur e marke r  i s  fol -

lowe d b y an y punctuatio n mar k othe r  tha n a  delimitin g on e o r 

anothe r  closur e marker ,  the n i t  i s  no t  treate d a s valid .  Blan k 

lines ,  o r  end-of-file s ar e treate d a s vali d sentenc e closure s an d 

any nestin g informatio n fo r  bracketin g o r  quotatio n i s rese t  i n 

thes e circumstances . 

Th e punctuatio n pattern s s o obtaine d ar e processe d t o pro -

duc e th e frequenc y o f  occurrenc e fo r  eac h patter n i n a  give n 

corpus ,  an d the n th e pattern s ar e broke n d o w n int o thei r  con -

stituen t  symbol s t o produc e th e tota l  frequenc y o f  eac h punc -

tuatio n character .  Not e tha t  a  punctuatio n characte r  i s no t  nec -

essaril y  th e sam e a s a  punctuatio n mark ,  sinc e som e punctua -

tio n mark s m a y b e compose d o f  tw o o r  mor e punctuatio n char -

acters . 

Bot h thes e set s o f  frequenc y informatio n ar e reporte d an d 

discusse d i n th e results ,  especiall y contrast s an d similaritie s 

betwee n result s fo r  differen t  corpora .  I n addition ,  th e origina l 

punctuatio n pattern s themselve s ar e discusse d wit h referenc e 

t o conventiona l  expectation s fo r  punctuatio n use . 

Corpora 

The corpor a used ,  wit h thei r  size s an d averag e sentenc e 

length ,  ar e show n i n Tabl e 1 .  Th e corpor a togethe r  tota l 

almos t  8 4 millio n word s — ove r  fou r  millio n sentence s — an d 
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Tabl e 2 :  M e a n distanc e (wds )  betwee n simila r  punctuatio n 

characters .  ( •  represent s number s abov e 10,000 ) 

7 

-
( 
) 
[ 
] 
< 
> 
{ 
} 

' 
" 
# 
* 
* 
1 
/ 
\ 

& 
% 
$ 
+ 
= 
@ 
f*- -
tab 
Ttl 

Guardia n 
1990 

22 
919 

5556 
19 

369 
518 

1724 
364 
363 

• 
• 
• 
• 
• 
• 

74 
69 
• 
• 
• 
• 
• 
• 

6015 
• 

3547 
• 
• 

7 

1991 

22 
790 

3311 
19 

329 
535 
341 
380 
377 

• 
• 

444 4 

199 
40 
• 
• 
• 

• 

• 
703 7 

• 
3711 

• 
• 
• 

7 

Leve r 
hulm e 

22 
859 

1357 
31 

893 
835 
256 
267 
257 

• 
• 
• 
• 
• 

• 
210 
148 

• 
911 8 

• 
3521 

• 
444 5 
773 0 
204 4 

• 
1539 
522 9 

• 
• 

55 
8 

Bibl e 

31 
249 

262 2 
12 
65 
81 
• 

371 4 
371 4 

3616 

7 

IPP E 

16 
494 

261 7 
16 

131 
359 
47 
72 
70 

978 
1110 
909 0 
1400 

• 
8933 
784 
305 
491 

6923 
415 

8933 
292 7 
218 6 
345 4 
168 

1134 
7971 

• 
• 

594 
• 
• 

875 
4 

Proj . 
Gul . 

22 
244 
318 
13 
97 
86 

133 
183 
177 

1640 
1613 

• 
5328 
2575 
268 0 
848 
349 
61 

831 
622 

• 
• 

595 6 
• 

325 
• 

165 
1264 
1729 
510 

• 
• 

5 

Use 
ncl 
IS 

146 
185 
20 
81 

320 
38 
75 
66 

479 
459 
460 
233 

279 7 
2848 
803 
280 
74 

433 
115 
319 
523 
421 
907 
166 

1101 
923 
437 
334 
202 

1026 
1014 

4 

come fro m a  wid e rang e o f  sources .  Th e tw o ful l  year s o f  Th e 
Guardia n ( a Britis h dail y  newspaper) ,  th e Kin g Jame s Versio n 

of  th e Bibl e an d text s fro m Projec t  Gutenber g (a n onlin e elec -

troni c tex t  initiative) ^  constitut e th e mor e 'formal '  portion s o f 

th e data .  Thes e hav e bee n produce d wit h th e hel p o f  edito -

ria l  styl e guides/policie s (s o a  mor e formal ,  constraine d us e o f 

punctuatio n i s expected) ,  whils t  th e othe r  thre e corpor a hav e 

been produce d mor e freely ,  withou t  th e help ,  o r  hindrance ,  o f 

suc h guides . 

Of  thes e thre e free r  corpora ,  th e Philosoph y corpu s ( a col -

lectio n o f  philosophica l  paper s fro m th e IPP E initiative )  i s 

likel y t o b e th e mos t  formal ,  an d th e Usene t  corpus ^  i s likel y t o 

be th e leas t  formal .  Th e Leverhulm e corpu s consist s o f  essay s 
by secondary-schoo l  childre n (11-1 8 year s old) ,  an d henc e i s 

^But  i t  shoul d b e stresse d tha t  suc h data-ric h Projec t  Gutenber g 
file s a s TT t o a  millio n decima l  place s hav e no t  bee n included ! 

^Thi s corpu s wa s collecte d fro m Usene t  spoo l  files  fro m al l  news -
group s excep t  thos e i n th e com p hierarchy .  Thank s ar e du e t o Stev e 
Finc h fo r  permissio n t o us e an d modif y hi s gra b progra m t o perfor m 
thi s extraction . 

a corpu s o f  tex t  tha t  ha s bee n produce d i n a  forma l  setting , 

but  b y learners .  Henc e thes e corpor a shoul d yiel d informa -

tio n regardin g th e us e o f  punctuatio n b y learners ,  an d us e o f 

punctuatio n i n forma l  an d informa l  setting s b y writer s w h o 

(should )  k n o w h o w t o punctuate . 

Quantitative Results 

Th e mos t  usefu l  wa y o f  presentin g frequenc y result s fo r 

punctuatio n character s i s thei r  frequenc y o f  occurrenc e wit h 

respec t  t o th e lexica l  item s surroundin g them'' .  Tabl e 2  show s 

th e averag e numbe r  o f  lexica l  item s occurrin g betwee n eac h 

instanc e o f  a  particula r  punctuatio n character .  T h e analysi s 

has show n 3 3 differen t  printin g punctuatio n marks .  I t  coul d 

be argue d tha t  som e o f  th e punctuatio n character s i n th e tabl e 

shoul d b e lexicalise d sinc e the y (usually )  hav e ver y specifi c 

meaning s whe n use d i n text .  Thi s i s particularl y tru e fo r  thos e 

show n i n (4) . 

(4 ) # & %$ +  =  @ 

Punctuatio n frequenc y 

Punctuatio n frequenc y informatio n i s on e o f  th e mos t  impor -

tan t  set s o f  result s tha t  ca n b e obtaine d fro m thi s study .  I t  wil l 

obviousl y b e mor e importan t  t o develo p a n interpretatio n fo r  a 

ver y frequen t  punctuatio n mar k tha n fo r  on e tha t  i s  onl y likel y 

t o occu r  onc e i n ever y 100 0 sentences . 

The c o m m a seem s t o b e th e mos t  popula r  symbo l  overall . 

I n mos t  corpor a i t  occur s a t  leas t  onc e pe r  sentence ,  exceptin g 

th e Leverhulm e corpu s wher e th e probabilit y  o f  a  c o m m a i s 

0.7 5 pe r  sentenc e an d Usenet ,  wher e th e probabilit y  i s  0.67 . 

Stres s marker s ( ? ! )  ar e relativel y infrequen t  compare d 

wit h norma l  dots .  Th e probabilit y  o f  a  question-mar k varie s 

fro m 0.1 1 t o 0.0 3 pe r  sentenc e acros s corpora ,  an d th e varia -

tio n fo r  th e exclamatio n mar k i s fro m 0.0 9 t o 0.01 .  Althoug h 

the y ar e leas t  frequen t  i n th e style-guide d materia l  an d ar e 

most  frequen t  i n informa l  materia l  suc h a s Usenet ,  th e fre -

quenc y o f  thes e symbol s seem s t o reflec t  th e genr e o f  th e 

materia l  mor e tha n it s formalit y — Projec t  Gutenberg ,  fo r 

example ,  i s  ver y ric h i n them .  Interestingly ,  th e Bibl e ha s th e 

highes t  frequenc y o f  questio n mark s an d on e o f  th e lowes t  fo r 

exclamatio n marks ,  whic h i s a  reflectio n o f  it s  particula r  con -

ten t  rathe r  tha n anythin g else .  Th e questio n mar k i s mor e fre -

quen t  tha n th e exclamatio n mar k i n al l  th e corpora ,  bu t  th e dif -

ferenc e i n frequenc y betwee n th e tw o narrow s i n th e free r  cor -

pora . 

Th e bracketin g an d quotatio n character s see m mostl y t o b e 

equa l  i n frequenc y betwee n openin g an d closin g characters , 

confirmin g thei r  matchin g role .  Mino r  discrepancie s ca n b e 

explaine d b y misse d opening s o r  closing s (eithe r  b y autho r 

or  analysis) ,  bu t  th e large r  discrepancie s ar e du e t o us e o f 

symbol s othe r  tha n i n thei r  matchin g roles .  Fo r  example ,  th e 

highe r  percentag e o f  closin g singl e quote s tha n openin g one s 

i n man y corpor a i s du e eithe r  t o th e us e o f  closin g quote s t o 

"Th e raw  numerica l  result s ar e uninterestin g sinc e th e corpor a ar e 
of  wildl y differen t  sizes ,  an d frequenc y pe r  sentenc e i s affecte d b y 
varyin g sentenc e length . 
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mark bot h beginnin g an d en d o f  a  quotation ,  o r  t o a n abun -

danc e o f  word-fina l  apostrophes .  Frequencie s agai n ten d t o 

be rathe r  mor e dependen t  o n genr e tha n fonnaUt y o f  corpora . 

The journalisti c corpora ,  fo r  example ,  hav e a  se t  o f  quota -

tio n mark s ever y thre e sentences ,  o n average ,  reflectin g a  hig h 

instanc e o f  reporte d utterances . 

The character s tha t  correspon d t o th e remainin g item s o f 

poin t  punctuatio n — th e colon ,  semi-colo n an d das h — occu r 

wit h greate r  frequenc y i n mos t  o f  th e corpor a tha n th e unusua l 

symbol s i n th e lowe r  portio n o f  Tabl e 2 .  The y als o ten d t o 

be mor e frequen t  tha n th e stress-markers .  I n mos t  o f  th e cor -

por a th e colo n occur s mor e frequentl y tha n th e semi-colon ; 

th e das h occur s wit h unpredictabl e frequenc y though ,  fro m 

onl y tw o occurrence s i n th e entir e Bibl e t o a  hig h o f  almos t 

10 % o f  th e punctuatio n i n Usenet .  Onc e more ,  th e frequenc y 

of  th e symbol s seem s dependan t  o n th e genr e o f  th e corpora . 

The onl y no n poin t  symbol s tha t  occu r  wit h an y regularit y 

ar e th e variou s matche d bracke t  an d quotatio n symbol s (th e 

typ e use d varie s betwee n corpora) ;  th e asterisk ,  equal s sig n 

and underscor e i n th e Usenet ,  Philosoph y an d Gutenber g cor -

pora ;  an d one-off s suc h a s th e percen t  sig n i n th e Gutenber g 

and th e care t  i n th e Usene t  corpus . 

Spread 

The sprea d o f  symbol s varie s considerabl y betwee n th e cor -

pora .  Almos t  al l  th e corpor a contai n al l  th e punctuatio n mark s 

shown i n th e to p thre e section s o f  Tabl e 2 ,  albei t  i n varyin g 

frequencies .  Th e Bibl e i s th e singl e exceptio n — i t  contain s 

onl y a  fe w instance s o f  th e matchin g punctuatio n symbol s i n 

th e thir d sectio n o f  th e table .  Thi s  i s presumabl y becaus e o f 

it s highl y standardise d an d edite d nature . 

The mor e unusua l  punctuatio n symbol s i n th e lowe r  por -

tio n o f  th e tabl e d o no t  occu r  a s standardl y  i n al l  corpora .  Th e 

Bibl e an d Guardia n corpor a contai n fewe r  type s o f  thes e sym -

bol s tha n th e othe r  corpora ,  an d th e symbol s  th e Guardia n cor -

por a d o contai n ar e fa r  les s frequen t  tha n i n othe r  corpora . 

The corpu s tha t  contain s mos t  o f  thes e unusua l  symbol s  i s th e 

Usenet  corpus ,  whic h perhap s reflect s th e dange r  o f  lettin g 

largel y untraine d peopl e loos e o n keyboard s tha t  contai n to o 

many prett y characters ! 

Stylistic Quirks 

Some stylisti c  difference s betwee n corpor a als o emerg e fro m 

th e results .  I t  i s clea r  fro m th e figures  that ,  fo r  example ,  th e 

Guardia n use s singl e quotatio n mark s (whic h happe n t o b e 

concatenated ,  formin g doubl e quotes )  rathe r  tha n th e double -

quot e symbol ,  an d tha t  thi s situatio n i s reverse d i n th e othe r 

corpora ,  excep t  th e Bible ,  whic h doe s no t  contai n quotatio n 

mark s a t  all .  Fro m Tabl e 2  i t  appear s tha t  a t  leas t  on e typ e o f 

quotatio n characte r  i s use d i n th e Bible ,  bu t  thi s  i s a n anomal y 

tha t  ha s bee n cause d b y th e presenc e o f  word-fina l  apostro -

phes . 

General Observations 

Some corpor a appea r  t o hav e mor e tha n on e sentence-fina l 

characte r  pe r  sentence .  Ther e ar e severa l  explanation s fo r 

Tabl e 3 :  Frequencie s o f  increasingl y comple x sentences . 

Commas pe r 
sentenc e 

0(e. ) 
1 (e,e. ) 
2 (e,e,e. ) 
3 (e,e,e,e. ) 
4 
5 
6 
7 
8 
Tota l 

The Guardia n 
199 0 

64,59 9 4 4 % 
38,88 2 2 6 % 
27,28 2 1 8 % 
10,75 9 7 % 
4,04 8 3 % 
1,54 1 1 % 

569 
234 
98 

148,01 2 

1991 

80,60 6 43 % 
48,27 3 26 % 
35,12 3 19 % 
13,74 7 7 % 
5,27 4 3 % 
2,01 2 1 % 

750 
306 
127 

186,21 8 

Leverhulm e 

3,94 0 63 % 
1,44 0 23 % 

628 10 % 
188 3 % 
53 1 % 
22 
6 
4 

6,28 1 

this :  th e character s coul d b e compounde d (.. .  !!! )  o r  sen -

tence s coul d contai n severa l  sub-sentence s insid e delimitin g 

structures .  Stres s marker s ca n als o legitimatel y occu r  withi n 

sentences ,  stressin g particula r  word s o r  phrases . 

Whil e th e comma an d do t  ar e th e tw o mos t  popula r  char -

acters ,  thei r  relativ e importanc e varie s greatly .  I n th e style -

guide d corpor a th e comma i s mor e importan t  tha n th e dot , 

occurrin g fro m 14.4 % mor e frequentl y (Th e Guardian ,  1992 ) 

t o 170 % mor e frequentl y (th e Bibl e ha s almos t  thre e time s 

more commas tha n dots) .  Th e free r  corpor a produc e mor e 

varie d results :  th e Philosoph y corpu s i s almos t  a t  parity ;  th e 

Usenet  corpu s ha s 3 3 % mor e dots ;  an d Leverhulm e corpu s 

has 4 3 % mor e dot s tha n commas .  Not e tha t  w e ar e referrin g 

t o dot s her e rathe r  tha n periods ,  sinc e thes e ar e punctuatio n 

symbol s w e ar e reporting ,  no t  marks .  Some o f  thes e dot s ma y 

be combine d int o othe r  mark s (e.g .  ellipsis) ,  s o no t  al l  wil l  ac t 

as periods . 

Sentential Punctuation 

The average number of punctuation symbols per sentence 

varie s betwee n corpor a fro m 2.8 9 i n th e Bibl e t o 4.4 1 i n 

Projec t  Gutenberg .  Similarl y th e averag e numbe r  o f  word s 

betwee n (any )  punctuatio n symbol s change s acros s th e cor -

pora .  I t  decrease s fro m th e forma l  corpor a t o th e les s forma l 

ones ,  th e exceptio n bein g th e Leverhulm e corpus ,  whic h ha s 

th e longes t  distance s betwee n punctuation . 

Tabl e 3  show s th e relativ e frequencie s o f  increasingl y 

comple x comma-separate d multi-clausa l  sentence s i n sec -

tion s o f  th e Guardia n an d Leverhulm e corpora ,  provin g tha t 

increasin g punctuationa l  complexit y correspond s t o decreas -

in g occurrenc e i n th e corpus .  Simila r  result s  ar e observe d wit h 

sentence s containin g colon s an d semi-colon s i n additio n t o 

commas. 

Tabl e 4  show s th e twent y mos t  popula r  sentenc e pattern s 

i n al l  th e corpora .  I t  i s  interestin g t o not e th e unconven -

tional ,  unstoppe d pattern s tha t  appear ,  an d als o th e isolate d 

dots ,  whic h ar e probabl y cause d bot h b y spacin g ou t  ellipsi s 

marks an d separatin g th e sentence-closin g punctuatio n mar k 

fro m th e en d o f  th e sentence . 
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Tabl e 4 :  T h e 2 0 mos t  frequen t  sentenc e punctuatio n patterns . 

Rank 

1 
2 
3 
4 
5 
6 
7 

Patter n 

e. 
e,e . 
e,e,e . 
e,e,e,e . 
e? 
e 
e,e,e,e,e . 

Rank 

8 
9 

10 
11 
12 
13 
14 

Patter n 

e:e . 
e! 
"e,"e . 
e"e"e . 

e: 
e(e)e : 

Rank 

15 
16 
17 
18 
19 
20 

Patter n 

e,e,c,e,c.c . 
c(e)c . 
e.e ? 
e.. . 
e;e . 
"e. " 

Tabl e 6 :  Sampl e 'valid '  corpu s punctuatio n patterns . 

1 
", 
( 
) ) 
. ) 
/ 
?•) 

Il l 
# 
0 
). ' 
,_ 
+-
7; 

!" -
$) 
(' 
)} • 

@ 

!" ? 
%. 
)' ? 
* 
-: 
:-
[? ] 

!) 
& 
!" ' 
+ 
." ) 
•' 
[" 

' 
!" ? 
," 

« < 
] . 

") : 
'} ; 
\ 
.( 1 
•} 
>v 
_, _ 

Tabl e 5 :  S o m e anomalou s corpu s punctuatio n patterns . 

!!; ( 
91 

• • { " 
•* 
?:- ) 

/= 
-
1 
! : ) " 
,. 

' ' 

.(- : 

! : ) • 
!;- > 

!"- > : : 
: "  ! , 
!. "  ! . 
- r 
—•  »t *'  1  • 

. & 
: 

!:" ' 
!:- ( 

-1 -" ) 

!•& ) 
1.-
!: ( 
:) 
!;- ) 

Qual i tat iv e Resul t s 

Tabl e 5  show s som e o f  th e anomalou s punctuatio n concatena -

tion s tha t  hav e bee n extracte d fro m th e corpora .  Whils t  som e 

of  thes e pattern s ca n instantl y b e recognise d a s mistake s [, .  „ ] 

tha t  ar e mainl y typographica l  (a s i n (5)) ,  mos t  o f  th e othe r 

pattern s i n th e tabl e constitut e idiosyncrati c o r  quirk y usage . 

Pattern s tha t  woul d b e judge d 'incorrect '  b y th e majorit y o f 

reader s [.? !  . "  ,& ]  du e t o conflic t  o f  meanin g o r  omissio n o f 

whitespac e ca n stil l  hav e som e meanin g extracte d fro m them . 

Ther e i s als o th e whol e clas s o f  quirky ,  non-standar d use s o f 

punctuation ,  wher e particula r  mark s use d i n a  particula r  con -

tex t  wil l  hav e som e nove l  meanin g [/ = :: ]  that ,  i f  recognised , 

can b e extracted .  Perhap s th e mos t  typica l  suc h phenomeno n 

observe d i n thes e result s i s th e prevalenc e o f  th e s o calle d 

'smileys' ,  use d particularl y o n Usene t  [!;- > ?:-).(-:] .  Suc h 

mark s m a y b e interestin g fro m a  sociologica l  perspective ,  bu t 

i t  als o seem s tha t  the y shoul d b e considere d a s punctuation , 
sinc e thei r  us e i s increasin g i n certai n genre s o f  text !  Henc e 

i n analysis ,  w e hav e t o b e carefu l  abou t  considerin g particu -

la r  symbol s o r  pattern s 'incorrect' ,  sinc e ver y fe w o f  the m ar e 
actuall y mistakes .  Mos t  symbol s o r  pattern s use d wil l  sim -

pl y b e idiosyncrati c o r  unusual ,  s o i t  i s wort h tryin g t o extrac t 

as muc h informatio n fro m the m a s i s possibl e i n th e circum -

stances . 

(5) I will begin at the most obvious,, though not nec-

essaril y  th e mos t  simpl e leve l  [.. .  ] 

Some o f  th e mor e valid ,  uncontroversia l  punctuatio n com -

bination s ar e show n i n Tabl e 6 .  Her e i t  i s  wort h notin g tha t 

whils t  al l  th e pattern s ar e 'valid '  i n som e sens e o f  th e word , 

not  al l  ar e th e type s o f  pattern s on e woul d expec t  t o fin d i n a 

norma l  text .  [ @ %.  #  + -  < « ]  ar e example s o f  thes e unusua l 
punctuatio n pattern s tha t  on e migh t  expec t  t o find  i n certai n 

genre s o f  tex t  (e.g .  financial  reports) ,  bu t  woul d b e surprise d 

t o find  in ,  say ,  a  novel .  Furthermore ,  eve n o f  th e mor e con -

ventionall y linguisti c pattern s ther e ar e som e unusua l  ones , 

tha t  woul d onl y appea r  norma l  withi n specifi c  contexts ,  e.g . 

[! "  ?  [? ]  ,(|] .  Thu s ther e i s a n argumen t  fo r  considerin g al l  th e 

variou s mark s o f  punctuation ,  includin g thos e tha t  ar e deeme d 

t o b e genre-specific ,  sinc e thes e wil l  ver y ofte n carr y a  grea t 

deal  o f  meaning . 

Sentential Punctuation 

I t  i s  clea r  tha t  som e o f  th e mor e prescriptiv e part s o f  punc -

tuatio n theorie s ar e violate d b y example s occurrin g i n rea l 

text .  O n e o f  th e fe w prescriptiv e part s o f  Nunberg' s work , 

fo r  example ,  state s tha t  a  colon-expansio n (tex t  followin g a 

colon )  canno t  contai n anothe r  colo n bu t  example s (6 )  an d (7 ) 

violat e this .  Als o th e principl e o f  quot e transpositio n doe s 

not  appea r  mandator y (8 )  (11) ,  parenthese s ca n b e neste d 

(9) ,  stress-marker s ar e concatenate d (10 )  an d neste d quota -

tio n mark s d o no t  hav e t o alternat e betwee n singl e an d doubl e 

quote s (11) . 

(6) Therefore the eye counters this [... ] so that no sin-

gl e grou p become s depleted :  i n fac t  experiment s 
whic h fix  a n immobil e imag e o n th e ey e sho w tha t 

subject s quickl y becom e 'blind '  t o th e stimulus : 

thi s  i s o f  cours e a  significan t  differenc e [...] . 

(7) Here are some of the main arguments that have 

bee n pu t  forwar d b y eac h camp :  Th e cas e fo r  war : 

The argumen t  i n favou r  o f  goin g t o wa r  t o remov e 
Ira q fro m Kuwai t  i s  quit e simple :  Sadda m Hus -

sei n ha s use d nake d aggressio n agains t  a  smal l  an d 
defenceles s country . 

(8) "Sir, she fancies you". 

(9) The Alchemist, by Mark Illis 

(Bloomsbury ,  13.9 5 Pound s (pds)) . 

(10) The question now was, which other blue dress??!! 

(11) Says Guthrie: "Iceblink Luck'sjust a good single. 
[... ]  I' m amaze d peopl e thin k thi s record' s a  con -

sciou s attemp t  t o b e mor e "coherent. "  It' s  no t  a 

consciou s attemp t  t o 'do '  anything. " 

Conclusions 

Ther e ar e severa l  mai n point s tha t  ca n b e brough t  ou t  o f  thi s 

study .  Th e first  i s th e genera l  unsuitabilit y  o f  prescriptiv e the -

orie s o f  punctuatio n fo r  tex t  analysis .  Suc h a  wid e range  o f 

punctuatio n occur s i n rea l  tex t  tha t  almos t  an y prescriptiv e 

theor y wil l  clash .  Whils t  suc h theorie s ar e o f  definit e us e i n 
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th e are a o f  tex t  generation ,  fo r  tex t  analysi s a  fa r  loose r  sys -

te m i s needed .  W h e n a  punctuatio n symbo l  i s encountered , 

whethe r  i t  i s i n a n unusua l  positio n o r  not ,  i t  shoul d b e associ -

ate d wit h a  se t  o f  possibl e function s o r  meaning s tha t  ca n b e 

use d t o assis t  th e linguisti c analysis .  Similarl y unusua l  punc -

tuatio n mar k combination s shoul d b e processe d t o extrac t  th e 

max imu m amoun t  o f  informatio n possible ,  rathe r  tha n ignor -

in g thos e pattern s no t  license d b y a  prescriptiv e theory . 

What  i s mor e surprisin g i s tha t  th e mor e linguistic ,  analyt -

ica l  theories ,  suc h a s Nunberg' s (1990) ,  hav e als o mad e th e 

erro r  o f  veerin g int o bein g over-prescriptive .  Henc e whil e 

the y ar e o f  undoubte d us e fo r  guidin g th e developmen t  o f  a 

tru e punctuatio n theory ,  an y prescriptiv e part s o f  thes e theo -

rie s shoul d b e ignore d a s muc h a s possibl e i n th e constructio n 

of  suc h a  theory . 

The secon d poin t  concern s th e variet y o f  punctuatio n mark s 

we ar e likel y t o encounter .  I t  no w seem s logica l  t o divid e th e 

set  o f  possibl e punctuatio n mark s int o two .  Thi s stud y ha s 

confirme d tha t  ther e i s a  cor e subse t  o f  punctuatio n character s 

tha t  accoun t  fo r  th e majorit y  o f  instances .  Thi s subse t  o f  punc -

tuatio n (th e mark s i n (12) ,  a  parenthetica l  devic e an d a  quota -

tiona l  device^ )  coul d b e implemente d acros s N L P system s i n 

a standardise d manner ,  an d cove r  th e majorit y  o f  punctuatio n 

encountered .  Suc h a  conclusio n i s no t  a s obviou s a s i t  migh t 

seem,  a s th e differen t  set s o f  punctuatio n considere d b y th e 

studie s o f  Meye r  (1987 )  an d Nunber g (1990 )  show . 

(12 ) I  9 

Th e stud y ha s als o show n tha t  ther e exist s a  secon d sub -

set ,  forme d o f  mor e unusua l  punctuatio n symbol s whic h ofte n 

hav e a  hig h semanti c content ,  e.g .  [ % +  =  $] .  Sinc e th e vari -

et y an d particula r  us e o f  thes e symbol s i s likel y t o b e corpu s 

specific ,  i t  i s  unlikel y tha t  a  standardise d interpretatio n i s  pos -

sible .  Th e existanc e o f  thi s secon d se t  i s no t  a t  al l  obvious , 

sinc e i t  varie s betwee n source s an d ofte n occur s fa r  les s fre -

quentl y tha n th e mai n set .  However ,  recognitio n o f  th e exis -

tanc e o f  thi s set ,  an d correc t  analysis/us e wil l  b e crucia l  i n an y 

prope r  theor y o f  punctuation .  Henc e punctuatio n treatmen t 

fo r  an y syste m shoul d consis t  o f  th e standar d an d th e corpus -

specifi c  parts ,  whic h togethe r  shoul d accoun t  fo r  al l  th e punc -

tuatio n encountered . 

Sinc e ever y sentenc e o f  th e Englis h languag e i s likel y t o 

contai n 3  o r  4  punctuatio n symbols ,  th e argumen t  fo r  study -

in g punctuatio n an d includin g i t  i n N L P i s strengthened .  Th e 

result s furthe r  sugges t  tha t  formal ,  edite d writin g produce s 

mor e highly-structure d materia l  tha n les s forma l  writing ,  i n 

tha t  punctuatio n i s mor e frequen t  an d mor e varied .  Th e learn -

er s (Leverhulme )  appea r  t o produc e tex t  wit h th e leas t  com -

ple x punctuationa l  structure .  Fre e an d learne r  writin g als o 

see m t o includ e mor e stres s marker s tha n th e forma l  style , 

suggestin g eithe r  highe r  emotiv e conten t  o r  symbo l  overuse . 

Henc e inclusio n o f  punctuatio n int o analysi s system s i s likel y 

t o hav e a  smalle r  impac t  i f  th e analyse d materia l  i s o f  a  les s 

^  Sinc e ther e ar e severa l  differen t  orthographi c method s o f  imple -
mentin g these ,  whic h var y betwee n texts . 

forma l  nature ,  an d leas t  impac t  i f  learner s materia l  i s  t o b e 

examined .  However ,  th e punctuatio n tha t  i s  presen t  ca n stil l 

be crucia l  t o th e interpretatio n o f  th e text ,  an d s o shoul d stil l  b e 

considered .  Sinc e th e majorit y o f  corpor a consis t  o f  formal , 

edite d material ,  however ,  w e ca n se e tha t  us e o f  punctuatio n 

has th e capacit y t o b e highl y beneficia l  t o analyses . 

Th e foundatio n ha s n o w bee n lai d fo r  th e developmen t  o f 

a ful l  theor y o f  punctuation .  Initially ,  instance s o f  punctu -

atio n symbol s i n grammatica l  sentence s mus t  b e studie d t o 

determin e th e way s i n whic h th e punctuatio n interact s wit h 

th e lexica l  item s surroundin g i t  an d th e syntacti c stuctur e o f 

th e sentence s containin g it .  I n thi s field  th e first  se t  o f  con -

ventiona l  punctuatio n symbol s i s likel y t o produc e th e mos t 

usefu l  results .  I n additio n t o syntacti c investigations ,  simila r 

wor k shoul d b e carrie d ou t  t o determin e th e semanti c for m an d 

functio n o f  punctuation ,  an d i t  i s i n thi s are a tha t  th e second , 

les s c o m m o n se t  o f  punctuatio n symbol s wil l  prov e ver y use -

ful .  Fro m thi s informatio n i t  shoul d b e possibl e t o synthesis e 

a theor y o f  th e linguisti c functio n o f  punctuatio n marks ,  tha t 

ca n the n b e integrate d int o othe r  linguisti c system s t o greatl y 

enhanc e thei r  performance ,  especiall y whe n dealin g wit h real , 

comple x sentence s o f  natura l  language . 
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