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Machine-­‐Readable	
  (Historical)	
  
Documents	
  

•  BriEsh	
  NaEonal	
  Corpus	
  (BNC)	
  
•  Corpus	
  of	
  Early	
  English	
  Correspondence	
  
(CEEC)	
  

•  Early	
  English	
  Books	
  Online	
  (EEBO)	
  
•  Countless	
  others…	
  



Othello,	
  I.i.8-­‐10,	
  Folger	
  Digital	
  Texts	
  XML	
  



Also	
  Machine	
  Readable	
  



Ways	
  Machines	
  “read”	
  	
  

•  Individual	
  string	
  searches	
  
– The,	
  wom?n,	
  incident*	
  

•  XML	
  tags	
  
– Lexical	
  features:	
  all	
  modal	
  verbs,	
  all	
  preposiEons	
  
– Speaker	
  features:	
  everything	
  said	
  by	
  one	
  speaker;	
  
by	
  gender,	
  social	
  status,	
  etc	
  

•  Other	
  assigned	
  category	
  features	
  



Visualizing	
  English	
  Print,	
  1470-­‐1800	
  

•  University	
  of	
  Strathclyde	
  (UK)	
  
•  University	
  of	
  Wisconsin-­‐Madison	
  (USA)	
  
•  Folger	
  Shakespeare	
  Library	
  (USA)	
  

	
  
•  hbp://winedarksea.org	
  	
  



hbp://www.textcreaEonpartnership.org/tcp-­‐eebo/	
  	
  



Docuscope	
  
	
  (Ishizaki	
  &	
  Kaufer	
  2004,	
  2011)	
  

•  101	
  Language	
  AcEon	
  Types	
  
– Dimension	
  >	
  cluster	
  >	
  LAT	
  

•  Covers:	
  	
  
–  100,000	
  most	
  frequent	
  words	
  
–  75,000	
  of	
  the	
  most	
  common	
  words	
  
–  the	
  most	
  frequent	
  2-­‐4	
  word	
  combinaEons	
  	
  

  (2011:	
  280;	
  2004:	
  Chapter	
  1)	
  













36	
  Shakespeare	
  plays	
  
x	
  

36	
  Shakespeare	
  plays	
  	
  



Merry	
  Wives	
  of	
  
Windsor	
  

A	
  Midsummer	
  Night’s	
  
Dream	
  







767 Pieces of Shakespeare in PCA Space 
 
 
Green=History, Red=Comedy, Brown=Tragedy, Blue=Late Plays 



19	
  

150 Years of 
Renaissance Drama 
(1519-1669):  
Joint experiment with 
Martin Mueller at 
Northwestern 

Colors indicate genres, except 
yellow, which is Shakespeare. 

Ward’s Clustering on 
Feature Set Counts in 
Individual Plays (as 
percentages of total 
tokens) 

What’s producing 
the clusters? 



1000	
  Text	
  Corpus	
  
(VARDed)	
  

Visualized	
  with	
  	
  
Ward’s	
  Clustering	
  Method	
  



1000	
  Text	
  Corpus	
  
(VARDed)	
  

Visualized	
  with	
  	
  
Ward’s	
  Clustering	
  Method	
  

Early	
  Modern	
  Drama	
  	
  
(most	
  of	
  it)	
  







String-­‐Matching	
  
DicConaries	
  
•  Docuscope	
  runs	
  on	
  a	
  string-­‐

matching	
  algorithm	
  for	
  its	
  115	
  
categories	
  

•  Whenever	
  it	
  hits	
  a	
  word	
  it	
  “knows”	
  
it	
  categorizes	
  as	
  such	
  

	
  
	
  
	
  
	
  
	
  



Ways	
  of	
  categorizing	
  words	
  

NOUNS	
   VERBS	
   ADJECTIVES	
   PREPOSITIONS	
  



WORDS	
  I	
  
LIKE	
  

WORDS	
  
TERTTU	
  
LIKES	
  

WORDS	
  
MINNA	
  
LIKES	
  

WORDS	
  TANJA	
  
LIKES	
  

Ways	
  of	
  categorizing	
  words	
  



WORDS	
  
THAT	
  
START	
  
WITH	
  S	
  

WORDS	
  
THAT	
  DO	
  
NOT	
  START	
  
WITH	
  S	
  

WORDS	
  
THAT	
  DO	
  
NOT	
  HAVE	
  
S	
  IN	
  THEM	
  
AT	
  ALL	
  

WORDS	
  ONLY	
  
WITH	
  S	
  IN	
  
THEM	
  	
  

Ways	
  of	
  categorizing	
  words	
  



Gender	
  in	
  Docuscope	
  

•  There,	
  kind	
  of	
  
– Person	
  roles,	
  pronouns…	
  



Pronoun	
  LAT	
  view	
  



Updated	
  Docuscope	
  DicEonary:	
  



Gendered	
  Binaries	
  

•  Man/woman	
  
•  Lord/lady	
  
•  Knave/wench	
  



Male	
  vs	
  Female	
  in	
  Shakespeare	
  

•  1012	
  male	
  characters	
  
•  147	
  female	
  characters	
  
•  63	
  unknown,	
  mixed	
  or	
  otherwise	
  ambiguous	
  
characters	
  



CollocaEon	
  

•  The	
  likelihood	
  of	
  one	
  lemma	
  (word)	
  to	
  appear	
  
next	
  to	
  another	
  lemma	
  (word)	
  in	
  a	
  corpus	
  



Wordhoard	
  
hbp://wordhoard.northwestern.edu	
  
	
  



CollocaEon	
  

•  Dice	
  coefficient	
  test	
  
	
  	
  	
  	
  mean	
  of	
  two	
  condiEonal	
  probabiliEes:	
  	
  
	
  	
  	
  	
  P(w1,w2)	
  and	
  P(w2,w1)	
  

•  2nd	
  word	
  in	
  the	
  bigram	
  appears	
  given	
  the	
  1st	
  
word	
  

•  1st	
  word	
  in	
  the	
  bigram	
  appears	
  given	
  the	
  2nd	
  	
  
word	
  

•  computed	
  on	
  a	
  scale	
  from	
  0-­‐1	
  



MAN	
   WOM*N	
   LORD	
   LADY	
   KNAVE	
   WENCH	
  

young	
   fat	
   my	
   sovereign	
   lousy	
   light	
  

proper	
   foolish	
   good	
   beauteous	
   cuckoldly	
   arm	
  

good	
   mad	
   of	
   virtuous	
   lazy	
   kitchen	
  

honorable	
   waxen	
   what	
   gallant	
   rascally	
  

no	
   pernicious	
   dear	
   honorable	
   cowardly	
  

poor	
   wretched	
   cardinal	
   husband	
   drunken	
  

dead	
   weak	
   if	
   scurvy	
  

gentle	
   and	
   honest	
  

sweet	
   you	
  

will	
  



MAN/LORD	
   MAN/KNAVE	
   LORD/KNAVE	
   LADY/
WOMAN	
  

WOMAN/
WENCH	
  

LADY/WENCH	
  

good	
   young	
   young	
   fair	
   poor*	
   sweet	
  

of	
   honest	
   how	
   poor*	
   no	
   poor*	
  

what	
   a	
   what	
   a	
   a	
  

the	
   poor*	
   you	
   what	
   the	
  

and	
   these	
   that	
   face	
   my	
  

why	
   this	
  

that	
   as	
  

no	
   what	
  

for	
   that	
  

these	
  

who	
  

young	
  



A	
  Midsummer	
  Night’s	
  Dream	
  
III.ii.1299-­‐1352	
  

hbp://opensourceshakespeare.com	
  	
  



2	
  Henry	
  6	
  
I.i.1-­‐45	
  

hbp://opensourceshakespeare.com	
  	
  



Cymbeline	
  
IV.ii.2405-­‐2453	
  

hbp://opensourceshakespeare.com	
  	
  



MAN	
   WOM*N	
   LORD	
   LADY	
   KNAVE	
   WENCH	
  

young	
   fat	
   my	
   sovereign	
   lousy	
   light	
  

proper	
   foolish	
   good	
   beauteous	
   cuckoldly	
   arm	
  

good	
   mad	
   of	
   virtuous	
   lazy	
   kitchen	
  

honorable	
   waxen	
   what	
   gallant	
   rascally	
  

no	
   pernicious	
   dear	
   honorable	
   cowardly	
  

poor	
   wretched	
   cardinal	
   husband	
   drunken	
  

dead	
   weak	
   if	
   scurvy	
  

gentle	
   and	
   honest	
  

sweet	
   you	
  

will	
  



totals	
  in	
  SHAKESPEARE	
  	
  
(size	
  =	
  8159716)	
  

totals	
  in	
  "400	
  PLAY	
  CORPUS”	
  
	
  size	
  =	
  6247903	
  (incl.	
  Shakespeare)	
  

nodeword	
   raw	
  freq	
   per	
  million	
   nodeword	
   raw	
  freq	
   per	
  million	
  

lord	
   2691	
   329.7908898	
   lord	
   12757	
   2041.80505	
  

lady	
   674	
   82.60091405	
   lady	
   6732	
   1077.48151	
  

man	
   1963	
   240.5720983	
   man	
   13937	
   2230.66842	
  

woman	
   580	
   71.08090527	
   woman	
   6336	
   1014.10024	
  

knave	
   175	
   21.44682487	
   knave	
   1018	
   162.934667	
  

wench	
   61	
   7.475750382	
   wench	
   1325	
   212.071152	
  



totals	
  in	
  SHAKESPEARE	
  	
  
(size	
  =	
  8159716)	
  

totals	
  in	
  "400	
  PLAY	
  CORPUS”	
  
	
  size	
  =	
  6247903	
  

	
  (incl.	
  Shakespeare)	
  
totals	
  in	
  EEBO	
  

	
  (size	
  =	
  410660548)	
  

nodeword	
   raw	
  freq	
   per	
  million	
   nodeword	
   raw	
  freq	
   per	
  million	
   nodeword	
   raw	
  freq	
   per	
  million	
  

lord	
   2691	
   329.7908898	
   lord	
   12757	
   2041.80505	
   lord	
   527909	
   1319.775	
  

lady	
   674	
   82.60091405	
   lady	
   6732	
   1077.48151	
   lady	
   56785	
   141.9625	
  

man	
   1963	
   240.5720983	
   man	
   13937	
   2230.66842	
   man	
   1347806	
   3369.515	
  

woman	
   580	
   71.08090527	
   woman	
   6336	
   1014.10024	
   woman	
   113476	
   283.69	
  

knave	
   175	
   21.44682487	
   knave	
   1018	
   162.934667	
   knave	
   5595	
   13.9875	
  

wench	
   61	
   7.475750382	
   wench	
   1325	
   212.071152	
   wench	
   4325	
   10.8125	
  







Scaling	
  up	
  

•  AssumpEons	
  about	
  uniformity:	
  
– Authors,	
  genre,	
  period,	
  place,	
  etc	
  

•  EEBO(-­‐TCP)	
  is	
  a	
  messy	
  data	
  set	
  
•  StaEsEcs:	
  not	
  THE	
  truth	
  but	
  A	
  truth	
  



Scaling	
  Up	
  

•  Start	
  small,	
  THEN	
  build	
  up	
  to	
  increasingly	
  
larger	
  data	
  sets	
  
– cf	
  Visualizing	
  English	
  Print	
  





Early	
  modern	
  dramaEsts,	
  1512-­‐1662	
  



Distance	
  vs	
  Close	
  Reading	
  

•  Distance	
  reading:	
  
– CalculaEng	
  collocaEonal	
  relaEonships	
  in	
  a	
  corpus	
  

•  Close	
  reading:	
  
– Looking	
  at	
  one	
  potenEal	
  collocaEonal	
  pair	
  in	
  
detail	
  



2	
  QuesEons:	
  

•  How	
  are	
  male	
  and	
  female	
  described	
  in	
  
Shakespeare?	
  

•  Do	
  other	
  playwrights	
  use	
  the	
  same	
  kinds	
  of	
  
descripEons?	
  



•  Wom?n	
  =	
  580	
  Emes	
  
•  Man	
  =	
  2892	
  Emes	
  

•  Mad	
  =	
  250	
  Emes	
  
	
  
	
  
	
  

In	
  Shakespeare	
  …	
  



Male	
  vs	
  Female	
  in	
  Shakespeare	
  

•  1012	
  male	
  characters	
  
•  147	
  female	
  characters	
  
•  63	
  unknown,	
  mixed	
  or	
  otherwise	
  ambiguous	
  
characters	
  



Ophelia,	
  the	
  famous	
  mad	
  woman	
  



Mad	
  wom?n,	
  Shakespeare	
  



Mad	
  man,	
  Shakespeare	
  



In	
  400	
  plays…	
  

•  Wom?n	
  =	
  6336	
  Emes	
  
•  Man	
  =	
  13937	
  Emes	
  

•  Mad	
  =	
  1833	
  Emes	
  



mad	
  wom?n	
  in	
  400	
  plays	
  



Who	
  uses	
  this	
  construcEon	
  of	
  
	
  mad	
  +	
  man/woman	
  the	
  MOST?	
  

Author	
   frequency	
  of	
  	
  
‘mad	
  woman’	
  

frequency	
  of	
  	
  
‘mad	
  man’	
  

total	
  

Fletcher	
   5	
   4	
   9	
  

Shakespeare	
   3	
   3	
   6	
  
Dekker	
   3	
   3	
   6	
  

Ford	
   0	
   4	
   4	
  

Heywood	
   0	
   4	
   4	
  

Jonson	
   0	
   3	
   3	
  

Rowley	
   1	
   1	
   2	
  

Munday	
   0	
   2	
   2	
  

Shirley	
   0	
   2	
   2	
  





mad	
  +	
  man/woman	
  

•  9/55	
  authors	
  use	
  the	
  construcEon	
   	
   	
   	
   	
  	
  
mad	
  +	
  man/woman	
  more	
  than	
  once	
  

•  16/55	
  authors	
  use	
  the	
  construcEon	
  	
  
	
  	
  	
  	
  mad	
  +	
  man/woman	
  overall	
  	
  



Mad	
  lord:	
  

(No	
  hits	
  for	
  mad	
  lady!)	
  



Mad	
  knave:	
  



Mad	
  wench	
  



Who	
  uses	
  MAD	
  +	
  GENDERED	
  NOUN	
  
the	
  most?	
  

•  Dekker	
  (11	
  instances;	
  6	
  from	
  The	
  Shoemaker’s	
  
Holiday)	
  

•  Fletcher	
  (10	
  instances	
  total)	
  
•  Jonson	
  (5	
  instances	
  total)	
  
•  Munday	
  (5	
  instances	
  total)	
  

•  Compare	
  to:	
  Shakespeare’s	
  8	
  instances	
  total	
  
	
  



How	
  does	
  this	
  compare?	
  

•  ‘mad	
  woman’	
  is	
  not	
  very	
  frequent	
  in	
  a	
  corpus	
  
of	
  early	
  modern	
  drama	
  overall	
  

•  But	
  neither	
  are	
  other	
  construcEons	
  of 	
   	
  	
  
	
  	
  	
  	
  mad	
  +	
  gendered	
  noun	
  

– 60	
  total	
  instances	
  out	
  of	
  7,305,366!	
  
	
  



What	
  does	
  this	
  tell	
  us?	
  

•  Mad	
  woman	
  (and	
  mad	
  +	
  gendered	
  noun)	
  is	
  
not	
  used	
  as	
  much	
  as	
  we	
  think	
  it	
  will	
  be	
  in	
  Early	
  
Modern	
  drama	
  

•  Is	
  Shakespeare	
  representaEve	
  in	
  his	
  use	
  of	
  this	
  
construcEon?	
  NO,	
  NOT	
  REALLY	
  

	
  



Leads	
  us	
  to	
  ask	
  for	
  other	
  quesEons	
  

•  How	
  do	
  these	
  results	
  compare	
  to	
  all	
  of	
  early	
  
modern	
  print?	
  
– Does	
  ‘mad	
  woman’	
  appear	
  more	
  frequently	
  in	
  
other	
  genres?	
  

•  What	
  other	
  words	
  might	
  be	
  used	
  to	
  describe	
  
the	
  same	
  concept?	
  



And	
  back	
  to	
  Docuscope	
  

•  How	
  else	
  might	
  we	
  get	
  at	
  these	
  categories	
  
using	
  Docuscope?	
  
– Other	
  ways	
  of	
  describing	
  “mad”?	
  

•  NegaEve	
  Values,	
  NegaEve	
  RelaEons,	
  NegaEve	
  
EmoEons…?	
  

– Finding	
  stock	
  characters	
  with	
  Docuscope?	
  



Hamlet,	
  IV.v.2986-­‐IV.vi.	
  3109*	
  
	
  

*Using	
  Open	
  Source	
  Shakespeare’s	
  through-­‐line	
  numbering	
  system.	
  	
  
More	
  info	
  here:	
  hbp://www.opensourceshakespeare.org/info/technicaldetails.php	
  	
  	
  



This	
  adernoon:	
  
CEEC	
  and	
  Docuscope	
  

Metsätalo	
  (Unioninkatu	
  40)	
  
room	
  A114	
  

	
  


