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Balanced Corpora for Textual Research
F o r  em p irica lly  o rien ted  tex tu a l re sea rch  it is crucia l to  h av e  m a te ria ls  av a ilab le  fo r ex trac tio n  o f  
s ta tis tic s , tra in ing  p ro b ab ilis tic  a lgo rithm s, an d  te s tin g  h y p o th eses  a b o u t language an d  language 
p ro cess in g  in  general. In  rece n t years, the  aw areness th a t te x t is n o t ju s t  tex t, b u t th a t tex ts  com es 
in  sev era l fo rm s, has sp read  fro m  m o re  th eo re tica l and  lite rary  su b fie ld s  o f  lingu istics  to  the  
m o re  p rac tica lly  o rien ted  in fo rm atio n  re trieva l and  n a tu ra l lan g u ag e  p ro cessin g  fields. A s a 
consequence , several te s t co llec tio n s availab le  fo r re sea rch  ex p lic itly  a ttem p t to  co v er m any or 
m o s t w e ll-e stab lish ed  tex tu a l g en res , o r  fu n c tio n a l s ty le s  in  w e ll-b a lan ced  p rop o rtio n s (Fi an c is  
a n d  K ucera , 1982; K ällg ren , 1990).

T h e  crea tion  o f  su ch  a  co llec tio n  is a  co m p lex  m a tte r in  several respec ts. O u r research  area  is to  
b u ild  re triev a l to o ls  fo r th e  In tern e t, an d  thus, fo r  o u r p u rp o ses , th e  ch o ice  o f  genres to  inc lude is 
o n e  o f  th e  m o re  cen tra l p ro b lem s: th e re  is no  w ell-e stab lish ed  g en re  p a le tte  fo r In tern e t m ateria ls . 
T o  f in d  m ateria ls  to  ex p e rim en t w ith , w e  n eed  to  c rea te  th e m  in  a  fo rm  su itab le  fo r o u r  pu rp o ses . 
T h is  is  a  d o u b le  ed g ed  p ro b lem , in v o lv ing  b o th  v ag u ely  ex p ressed  u se r  expec ta tions an d  
estab lish in g  ca teg o ries  u s in g  la rge  n u m b ers  o f  fea tu res w h ich  ta k en  sin g ly  hav e  lo w  p red ic tiv e  
a n d  exp lan ato ry  p ow er. T h is  p ap e r  g iv es  an  o u tlin e  o f  th e  m e th o d o lo g y  w e  u se  fo r determ in in g  
w h ich  gen res to  inc lude.

Stylistic Variation and Genre
T ex ts  ex h ib it co n s id erab le  v aria tio n . W h ile  th e  v a ria tio n  in  to p ic  o r co n ten t is qu ite  o b v io u s and  
th e  b as is  fo r m o s t ca teg o riza tio n  en terp rises  in  in fo rm atio n  re triev a l research  v a ria tio n  in  s ty le  is  
a s  n o ticeab le , an d  fo rm s a  seco n d  b as is  fo r ca teg o riza tio n : p o e try , p ro se , non -fic tio n , re feren ce  
m a te ria ls , and  so  fo rth  a re  a ll s ty lis tic  ca tego ries  o r genres.

S ty lis tic  v a ria tio n  sh o w s th ro u g h  s ty lis tic  item s: o b serv ab le  ch o ices  o f  ling u is tic  item s. S ty lis tic  
item s c a n  b e  o b serv ed  o n  an y  lev e l o f  lin g u is tic  ab strac tio n : lex ical, fo r  th e  ch o ice  b e tw een  
w o rd s  o f  s im ila r m ean in g  b u t d iffe ren t con n o ta tio n s; sy n tac tic , fo r  th e  ch o ice  b e tw een  eq u iv a len t 
co n stru c tio n s w ith  d iffe ren t co m m u n ica tiv e  im port; tex tu a l, fo r  d ec isio n s o f  tex tu a l o rg an iza tio n .

E a c h  sty lis tic  item  is o f  little  im port, b u t ta k en  to g e th e r th e y  a re  ind ica tiv e  o f  sy stem atic  
d iffe ren ces. A  se t o f  d o cu m en ts  \v ith  a  p e rce iv ed  co n sis ten t ten d en cy  to  m ak e  th e  sam e s ty lis tic
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cho ices is called  a  g en re  o r, spec ifica lly , i f  it has an  e s tab lish ed  co m m u n ica tiv e  function , a  
fu n ctio n al sty le  (see e.g . E n k v ist, 1973; V achek , 1975).

S ty lis tic  v aria tio n  b e tw een  gen res  o r language varie ties  can  b e  d e tec ted  re liab ly  u sin g  a  large 
b a tte ry  o f  qu ite  s im p le  s ty lis tic  item s su ch  as p ro n o u n  co u n ts  o r re la tiv e  fi-equencies o f  certa in  
ty p es  o f  constructions su ch  as ag en tless  passives (B iber, 1988, 1989; K arlg ren  and  C utting ,
1994) , u tilized  fo r au th o rsh ip  de term in a tio n  by sim p le  ca lcu la tio n s  o f  average  w o rd  leng th  
d is trib u tio n s (M endenhall, 1887), and  w ith  som e success p red ic tiv e ly  fo r in fo rm atio n  retrieval 
(K arlg ren , 1996; K arlg ren  an d  S traszheim , 1997; S tra lkow sk i e t a l ,  1996).

Establishing Genres

Method
In  p rev io u s s im ilar s tud ies, w e  h av e  u sed  in tro sp ec tiv e  m eth o d s: w e  h av e  estab lished  gen res 
m a in ly  based  on  p erso n a l ex p erien ce  (B en  C heikh  an d  Z ack risso n , 1994; H u ssa in  an d  T zikas,
1995) . O ther tex t co llec tio n s o rg an ized  b y  genre, gen re  is la rg e ly  equated  w ith  source. T ex ts 
fi'om  som e o rgan iza tio n  are ca teg o rized  to g e th er w ith  tex ts  fro m  sim ila r o rgan izations, w ith o u t 
reg a rd  fo r tex t usage: e .g  jo u rn a lis tic  p ress  arch ives, p e rso n a l le tte rs , techn ica l docum entation , 
(e .g . K ällgren , 1990). F o r  th is  s tudy , w e w ish ed  to  h av e  a  b e tte r fo u n d a tio n  for o u r gen re  palette . 
O u r basic  souce o f  k n o w led g e  is in te rv iew ing  users ab o u t th e ir p e rcep tio n s o f  w h a t types o f  
m a te ria l they find  and  in te rac t w ith  on line. W e co lla te  th e  im p ressio n s  and  try  to  define  genres 
th a t a re  bo th  reaso n ab ly  co n sis ten t w ith  w h a t u sers  ex p ec t and  observ ab le  and  conven ien tly  
co m p u tab le  u sin g  m easu res  o f  s ty lis tic  varia tio n  as o u tlin ed  in  th e  p rev io u s  section . C f. F igu re  1, 
see  la s t page o f  th is  paper.

Questionnaire
T h e  q u estionnaire  in  F ig u re  2  w as sen t to  648 co m p u te r u sers  - studen ts, researchers, and  

te ach e rs  a t S tockho lm  U n iv e rs ity  an d  th e  R oyal In stitu te  o f  T e c h n o lo g y . W e rece ived  7 e rro r 
m essag es  and  67  responses, w h ich  g ives a  response ra te  o f  10 p e r  cen t.

Hi. I need two minutes of your time.
For my M Sc project I will classify WWW documents by genre.
What is a genre? A genre is a group of documents with similarities as 
regards form. Journalistic material, for instance, gives us several 
examples of genres. We find scientific materials, short stories, news 
items, advertisments, and so forth. In a larger perspective a newspaper 
itself is a genre, as compared to crime fiction, parliamentary records, 
and chat group text.
Similarly, it should be possible to categorize materials from the WWW in 
genres. The obvious ones I can figure out myself, but I do not 
want to constrain myself to a single perspective. So I need your help 
to gain a wider view:
* What genres do you feel you find on the WWW?
Take a minute to think over the question, and send me a
list of the genres that occur to you. All replies are useful to me!
Thank you for your time,
/Johan Dewe, d92-jde0nada.kth.se

Figure 2. The genre questionnaire (This is an English translation. The Swedish original can 
http://www.stacken.kth.se/~dewe/dropjaw/enkat.txt)

)e found at
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Compiling the results

Science, Entertainment, Information
Here I am. Sales pitches, Serious material
Home pages
Data bases
Guest books
Comics
Pornography
EAQs
Search pages 
Corporate info 
Product info 
Reference materials
My immediate reaction is that genres from general society 
vill be found on
the WWW as well. We get stuck in old conventions. ... e.g, e- 
mail
conventions follow paper letter conventions. I would start by 
using genres
from ordinary life and see if they are applicable to WWW.
Home pages 
Public info
Non-government organization info
Search info
Corporate info
Informative advertisements
Non-informative advertisments
Research materials
Games and pornography
News
Economic info
News
Tourism
Sports
Games
Adult pages
Science
Culture
Language
Media
Public documents. Internal documents,
Personal documents 
Information
"Check out what a flashy page I can code"
"I guess we have to be on the net too"

Figure 3. Some translated excerpts from the answers to the questioimaire. (The answers in their entirety can be 
found alhttp://www.stacken.kth.se/~dewe/dropjaw/enkatsvar.txt).

T h e  a n sw ers  ran g ed  fro m  v ery  sh o rt to  ex ten siv e  d iscu ss io n s  - so m e  ex am p les  a re  sh o w n  in  
F ig u re  3 . I t w as  v ery  c lea r to  u s  from  th a t m o s t re ad e rs  co n fla ted  g en re  and  fo rm  o n  th e  one  h an d  
w ith  c o n ten t an d  to p ic  o n  th e  o ther: " to u rism ", "sp o rts" , "gam es", "adu lt pag es" . T h is  is n o t 
su rp ris in g . G en re  an d  to p ic  are  n o t in d ep en d en t d im en sio n s  o f  v a ria tio n , an d  a  ty p ic a l lib rary  
ca teg o riza tio n  re fle c ts  b o th  d im ensions s im u ltan eo u sly . S everal resp o n d en ts  d id  g iv e  exam ples 
o f  m o re  c lean ly  fo rm -o rien ted  gen res as w ell; "h o m e p ag es" , "d a ta  bases" , "F A Q s", "search  
p ag e s" , " re fe ren ce  m ateria ls" . S om e resp o n d en ts  g av e  ex p lic it references to  p a p e r  g e n re s  - one  
le n g th y  q u o te  is  g iv e n  am o n g  th e  ex am p les  in  F ig u re  3. T h e  in ten tio n  o f  th e  in fo rm a tio n  p ro v id e r 
d io w e d  u p  a s  a  g en re  fo rm atio n  c rite rio n  in  sev e ra l responses: "here  I am ", "sa les p itches", 
"se rio u s  m a te ria l" ; o r, as  an  a lte rna tive  fo rm u la tio n  o f  th e  sam e crite rio n , th e  ty p e  o f  au thor:
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"co m m erc ia l in fo", "pub lic  in fo", "n o n -g o v ern m en ta l o rg an iza tio n  info". S om e responses 
e jq jlic itly  b ro u g h t u p  qua lity , "boring  hom e pages"  an d  te x t eco lo g y  o r in ten d ed  env ironm en t: 
"p u b lic  do cu m en ts" , "in te rnal docum en ts", "personal docum ents".

W e h av e  a ttem p ted  to  system atize  som e o f  th e  u se r p e rce iv ed  d is tinc tions, nam ely  th o se  th a t are  
p red ic tab le  en o u g h  to  b e  m o d e led  w ith  s im p le  m e trics , in  th e  gen re  p a le tte  show n  in  F ig u re  4.

In fo rm al, P riv a te
P erso n a l h o m e pages.

P u b lic , co m m ercia l
H o m e p ag es  fo r th e  genera l public.

S earch ab le  ind ices
P ages w ith  feed-back : cu sto m er d ia logue; search ab le  indexes. 

Jo u rn a lis tic  m ateria ls
P ress: n ew s, rep o rtag e , ed ito ria ls, rev iew s, p o p u la r 
rep o rtin g , e-zines.

R ep o rts
S cien tific , legal, and  p u b lic  m ateria ls; fo rm al tex t.

O th er ru n n in g  te x t 
F A Q s
L in k  C o llec tions
O th er lis tin g s  an d  tab les
A sy n ch ro n o u s m u lti-p a rty  co rrespondence

C o n trib u tio n s  to  d iscussions, requests , co m m en ts; U sen e t N ew s 
m ateria ls .

E rro r M essag es

Figure 4. The current genre palette.

W h en  try in g  to  a ss ig n  tex tu a l m ateria ls  to  th e  v a rio u s  ca teg o ries  au to m atica lly  w e  ex p ec t to  fin d  
th a t so m e gen res a re  n o t as  u sefu l as th ey  m ay  seem  a t firs t sigh t; w e  w ill find  th a t som e o f  th ese  
ca teg o ries  m ay  h av e  to  b e  ad ju sted  - m erg ed , sp lit, o r  red efin ed  - as  the  eo llec tio n  is  eva lua ted  
u s in g  s ta tis tica l m eth o d s. T he eategories sh o w n  in  F ig u re  4  are  s ta rting  p o in ts  fo r researeh , n o t 
fin a l resu lts.

Finding Samples
W e u se  th ree  m e th o d s  to  co llee t d a ta  fro m  th e  W o rld  W id e  W eb.

F irs tly , w e  tak e  qu eries  u sed  fo r th e  T ex t R e triev a l C o n feren ee  (H arm an , 1996) (T R E C  queries 
n os. 2 5 1 -3 0 0 ; fie ld s  "top ie" an d  "deserip tion") an d  ru n  th e m  th ro u g h  A ltav ista , a  sea reh  serv iee  
o n  th e  In terne t. W e u se  th e  to p  ten  h its  fo r each  q u ery  to  re triev e  ab o u t 500 d ocum en ts.

S eco n d ly , w e  tak e  s ix ty  queries from  M agellan , an o th e r search  serv ice  o n  th e  In terne t. M ag ellan  
p ro v id es  a  "v o y eu r page"  (h ttp ://m ck in ley .v o y eu r.eo m /v o y eu r.cg i# v o y eu r? ! )  w h ich  d isp lay s real
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u s e r  q u e rie s  in  rea l tim e. W e ru n  th e  six ty  q u erie s  th ro u g h  M ag e llan , an d  s im ila rly  o b ta in  abou t 
6 0 0  d o cu m en ts .

T hird ly  w e use history files from local N etscape users to  retrieve about 700 additional documents.

URL source TREC Magellan History Total
via Voyeur List

Altavista
01 Informal, Private 11 67 50 128
02 Public, Commercial 23 87 87 197
03 Searchable indices 4 14 55 73
04 Journalistic materials 50 28 16 94
05 Reports 106 5 2 113
06 Other running text 73 49 38 160
07 FAQs 0 4 8 12
08 Link Collections 31 50 67 148
09 Listings, Tables 17 138 70 225
ID Discussions 16 0 8 24
11 Error Messages 55 36 93 184

Total 386 478 494 1358

Figure 5. The current composition of the corpus.

Evaluating the choice of genres
T o  ev a lu a te  th e  g en re  p a le tte  w e  sen t ou t th e  lis t o f  genres w e se ttled  on  to  th e  sam e recip ien ts  
w e  o rig in a lly  so lic ited  the  gerne  d is tin c tio n s  from , w ith  a  q u es tio n  i f  th ey  u n d ers to o d  w h at the 
g e n re s  rep resen ted  an d  i f  any  o b v io u s g en re  w as m issing . W e rece iv ed  102 responses. M ost 
re sp o n d e n ts  c la im ed  to  u n d erstan d  w h a t ty p e  o f  te x t o u r gen re  lab e ls  w ere  in ten d ed  to  cover, and  
w h ile  m o s t ca teg o ries  go t som e co m m en ts  o f  o n e  fo rm  o r ano ther, m o s t co m m en ts  w ere  caused  
b y  o u r  g iv in g  to o  few  exam ples o f  w h a t th e  gen res  w ere  in ten d ed  to  cover. M o st com m ents 
co n ce rn ed  th e  ca teg o ry  "In terac tive  p ag es" . M an y  resp o n d en ts  w ere  an n o y ed  b y  th e  fac t th a t the  
ca te g o ry  w as  n o t o f  th e  sam e ty p e  as th e  o th e r types. S om e resp o n d en ts  o b jec ted  o r  d id  no t 
u n d e rs ta n d  th e  labe ls  — e.g. "FA Q " o r  "L is tin g s, tab les"  o r "E rro r m essag es" ; m an y  asked  fo r a  
d o w n lo a d  p ag e  o r ftp  datab ase  ca tegory ; so m e w o n d ered  ab o u t th e  a ll-in c lu siv en ess  o f  "O ther 
ru n n in g  te x t" ; sev era l asked  fo r a  sp ec ific  ca teg o ry  fo r "S earch  en g in es"; sev era l su g g ested  m ore 
c o n te n t b a sed  genres.

M a n y  p o in te d  o u t th a t som e o f  th e  ca teg o rie s  w ere  less su itab le  fo r sea rch  in  th a t th ey  d id  no t 
im a g in e  th e m se lv es  ev er search in g  fo r "E rro r m essages" o r " In terac tive  p ag es"  specifically . 
SevCTal re sp o n d en ts  p o in ted  o u t th a t th e  ca teg o ries  w ere  n o t m u tu a lly  ex c lu siv e . In  sum m ary , the  
m o s t  cen tra l o b jec tio n s w ere  e ith e r su ch  th a t w o u ld  b e  rem ed ied  in  an  in te rac tiv e  s itu a tio n  w here 
ex am p le s  a re  read ily  availab le , o r req u es ts  fo r m o re  flex ib le  gen re  assig n m en t.

Recognizing genres automatically
T b e  g en re  p a le tte , b esides b e in g  in tu itiv e ly  un d erstan d ab le , needs to  b e  w o rk ab le  fo r au tom atic  
an a ly s is . W e ca lcu la te  a  qu ite  la rge  n u m b e r o f  tex tu a l featu res fo r each  in d iv id u a l te x t an d  w ork
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th e m  to g e th e r  fo r a  ca teg o riza tio n  d ec is io n  u s in g  a  m ach ine le a rn in g  a lg o rith m . T h e  p ioneering  
w o rk  b y  D o u g las  B iber(1988 , 1989) o n  co m pu ta tional co rp u s-b ased  s ty lis tic s  has been  
d esc rip tiv e  ra th e r th an  p red ic tive , a im in g  to  fin d  d istinctions b e tw ee n  d iffe re n t reg isters or 
v a rie tie s  o f  spo k en  and  w ritten  language. I t h as  m ad e  use  o f  la rg e  n u m b ers  o f  s ty lis tic  features 
co llec ted  fi-om prev ious, n o n -co m p u ta tio n a l w o rk  an d  w eigh ing  th e m  to g e th e r u s in g  standard  
m e th o d s  fi-om m ultiva ria te  s ta tis tics. W e u se  th is  w o rk  as a  b a s is  fo r o u rs . M o st o f  B iber's 
fea tu res  w e  u se  h ere  are  ra ther lex ica l in  n a tu re , fo r  ease  o f  p ro cessin g : th e  re la tiv e  frequency  o f  
ce rta in  c lasses  o f  w ords such  as p erso n al p ro n o u n s, em phatic  ex p ressio n s, o r  dow nton ing  
ex p ress io n s , fo r instance. W e ad d  m o re  g en era l tex tual and  g en re  sp ec ific  featu res: rela tive  
n u m b e r o f  d ig its , o r average w o rd  len g th , fo r in stan ce  (K arlgren , 1996; K arlg ren  an d  S traszheim , 
1997). O th ers  y e t are  v ecto red  sp ec ifica lly  to  th e  In tern e t m a te ria l w e h av e  b een  using  for 
ex p erim en ta tio n : n u m b er o f  im ages o r  n u m b er o f  H R E F  links in  th e  d o cu m en t, fo r  instance. W e 
n o rm alize  th e  m easu rem en ts by  m ean  an d  s tan d a rd  dev ia tion , and  co m b in e  th e m  — 40  o f  them , at 
p re sen t — in to  sim ple  if-then  ca teg o riza tio n  ru les  u sing  C 4.5 , a  n o n -p a ram etric  categoriza tion  
to o l (Q u in lan , 1993).

If- there are more "because" than average,
- longer words than average,
- type-token ratio is above average, 
then
~ the object is of class Textual 
with
- a certainty of 90.0%,

Figure 6. An example classification rule.

W e h av e  a  few  d o zen  ru les to  ca teg o rize  tex ts  in to  one  o f  th e  e lev en  gen res  d e fin ed  in  th e  above 
sec tio n s . T h e  gen res  partitio n  in to  tw o  m a jo r hyperca tegories: tex tu a l (04 , 05 , 06 , 07, 10) and  
n o n -tex tu a l (01 , 02, 03, 08, 09 , 11); each  o f  th e m  in  tu rn  sp lits  to  one  o f  fiv e  o r s ix  sub­
ca teg o ries . T h ese  sp lits  are  o f  v ary in g  q u a lity : th e  firs t does qu ite  w ell, so m eth in g  like  a  n inety 
p e r  c e n t success ra te , w hile  th e  su b sp lits  m ak e  th e  w rong  cho ice  so m ew h ere  b e tw een  once in  
th ree  o r  fo u r tim es. W ith  ad d itio n a l fea tu res  an d  a  b e tte r d e fin ed  g en re  p a le tte  resu lts  w ill 
im p ro v e . H ow ever, to  g e t rea lly  u sefu l re su lts  th e  ca tegoriza tion  sh o u ld  n o t b e  exclusive . E very  
o b je c t sh o u ld  p o ten tia lly  be o f  several gen res.

Conclusions
In te rn e t u se rs  h av e  a  vague sense  o f  g en res  am o n g  th e  docum en ts th e y  re tr iev e  an d  read . T he 
im p ressio n s  u se rs  h av e  o f  gen re  can  b e  e lic ited  an d  to  som e ex ten t fo rm alized  en o u g h  fo r genre 
co llec tio n . T h e  nam es o f  gen res  sh o u ld  b e  ju d ic io u s ly  cho sen  to  b e  o n  a n  ap p ro p ria te  level o f  
ab s tra c tio n  so th a t m ism atches w ill n o t faze  read ers .
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a 1101011101101
b 1010100111010
c 0101110101001
d 1111001011100
e 1100110110101
f 1100110010010
g 1001101000111

Figure 1. A snapshot of the methodology shows the inteqjlay between vaguely expressed user 
expectations and observable and conveniently computable categories.
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