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HathiTrust	
  Digital	
  Library	
  

  HathiTrust	
  is	
  a	
  partnership	
  of	
  academic	
  &	
  
research	
  ins�tu�ons,	
  offering	
  a	
  collec�on	
  of	
  
millions	
  of	
  �tles	
  digi�zed	
  from	
  libraries	
  
around	
  the	
  world.	
  
– Founding	
  members	
  of	
  HathiTrust	
  along	
  with	
  
University	
  of	
  Michigan	
  are	
  Indiana	
  University,	
  
University	
  of	
  California,	
  and	
  University	
  of	
  Virginia	
  

http://www.hathitrust.org/htrc	
  

http://www.hathitrust.org	
  



#HTRC	
  	
  @HathiTrust	
  

  HathiTrust repository is a latent 
goldmine for text mining analysis, 
analysis of large-scale corpi 
through computational tools, and 
time-based analysis  
 Restricted nature of HT content 
suggests need for new forms of 
access that preserve intimate 
nature of research investigation 
while honoring restrictions 
  Paradigm: computation takes 
place close to the data 
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  Mission	
  of	
  HT	
  Research	
  Center	
  

  Research	
  arm	
  of	
  HathiTrust	
  	
  
  Goal:	
  	
  enable	
  researchers	
  world-­‐wide	
  to	
  carry	
  out	
  
computa�onal	
  inves�ga�on	
  of	
  HT	
  repository	
  through	
  
–  Develop	
  model	
  for	
  access:	
  the	
  ‘workset’	
  
–  Develop	
  tools	
  that	
  facilitate	
  research	
  by	
  digital	
  humani�es	
  
and	
  informa�cs	
  communi�es	
  

–  Develop	
  secure	
  cyberinfrastructure	
  that	
  allows	
  
computa�onal	
  inves�ga�on	
  of	
  en�re	
  copyrighted	
  and	
  
public	
  domain	
  HathiTrust	
  repository	
  

  Established:	
  	
  July,	
  2011	
  
  Collabora�ve	
  effort	
  of	
  Indiana	
  University	
  and	
  
University	
  of	
  Illinois	
  

	
  
	
  



HTRC	
  	
  

Complexity	
  hiding	
  interface	
  

All	
  the	
  complexity	
  

Tabular	
  info	
  

Sta�s�cal	
  plots	
  

Spa�al	
  plots	
  

Request	
  



	
  
	
  

Co
m
pl
ex
ity

	
  h
id
in
g	
  
in
te
rf
ac
e	
  

	
  
	
  



Workset	
  builder	
  



#HTRC	
  	
  @HathiTrust	
  

HTRC	
  Timeline	
  
  Phase	
  I:	
  	
  development	
  01	
  Jul	
  2011	
  –	
  31	
  Mar	
  2013	
  	
  	
  

–  HTRC	
  so�ware	
  and	
  services	
  release	
  v1.0	
  
h�p://sourceforge.net/p/htrc/code/	
  	
  

  Phase	
  II:	
  	
  outreach,	
  01	
  Apr	
  2013	
  -­‐	
  present	
  
–  2nd	
  HTRC	
  UnCamp	
  Sep	
  ‘13	
  

	
   A�endees	
  of	
  UnCamp’13	
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  Philosophy:	
  	
  computa�on	
  moves	
  to	
  data	
  
  Web	
  services	
  (REST)	
  architecture	
  and	
  protocols	
  
  WS02	
  Registry	
  for	
  worksets	
  and	
  results	
  
  Solr	
  Indexes:	
  full	
  text,	
  MARC,	
  and	
  new	
  metadata	
  
  noSQL	
  (Cassandra)	
  store	
  as	
  volume	
  store	
  
  Authen�ca�on	
  using	
  WS02	
  Iden�ty	
  Server	
  
  Portal	
  front-­‐end,	
  programma�c	
  access	
  
  Mining	
  tools:	
  	
  currently	
  SEASR	
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HTRC’s	
  guiding	
  principle	
  to	
  
computa�onal	
  access	
  

  No	
  computa�onal	
  ac�on	
  or	
  set	
  of	
  ac�ons	
  on	
  part	
  of	
  
users,	
  either	
  ac�ng	
  alone	
  or	
  in	
  coopera�on	
  with	
  other	
  
users	
  over	
  dura�on	
  of	
  one	
  or	
  mul�ple	
  sessions	
  can	
  
result	
  in	
  sufficient	
  informa�on	
  gathered	
  from	
  the	
  HT	
  
repository	
  to	
  reassemble	
  pages	
  from	
  collec�on	
  for	
  
reading	
  

  Defini�on	
  disallows	
  collusion	
  between	
  users,	
  or	
  
accumula�on	
  of	
  material	
  over	
  �me.	
  	
  	
  	
  

  Defining	
  “sufficient	
  informa�on”:	
  	
  research	
  has	
  shown	
  
need	
  to	
  interact	
  directly	
  with	
  select	
  texts.	
  	
  How	
  much	
  
of	
  a	
  text	
  to	
  show?	
  	
  Google	
  withholds	
  from	
  showing	
  to	
  
reader	
  every	
  10th	
  page	
  of	
  a	
  book	
  (Int’l	
  NYTimes	
  Nov	
  16-­‐17,	
  2013)	
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Sampling	
  of	
  use	
  	
  

1.  Metadata	
  enhancement	
  
Miao	
  Chen,	
  i-­‐school,	
  Indiana	
  Univ	
  

2.  Large	
  scale	
  data	
  analy�cs	
  
Guangchen	
  Ruan,	
  computer	
  science,	
  Indiana	
  Univ	
  

3.  Gender	
  author	
  iden�fica�on	
  
Stacy	
  Kowalczyk,	
  library	
  science,	
  Dominican	
  Univ	
  

4.  Topic	
  modeling	
  to	
  iden�fy	
  philosophical	
  
arguments	
  in	
  scien�fic	
  texts	
  
Colin	
  Allen	
  et	
  al.,	
  cogni�ve	
  science,	
  Indiana	
  Univ	
  



METADATA	
  ENHANCEMENT:	
  
PRELIMINARY	
  STUDY	
  

Miao	
  Chen,	
  PhD,	
  Indiana	
  University	
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Metadata	
  Enhancement	
  

  Current	
  metadata	
  fields	
  are	
  MARC-­‐based	
  
– E.g.	
  publica�on	
  date,	
  authors,	
  �tle,	
  subject	
  

  MARC	
  fields	
  are	
  fundamental	
  
  Needed:	
  more	
  fields	
  of	
  users’	
  interest	
  for	
  
granular	
  analy�cs	
  (Metadata	
  Enhancement)	
  
  Solicit	
  user	
  requirements	
  and	
  priori�ze	
  for	
  
implementa�on	
  

Thanks	
  to	
  Miao	
  Chen	
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Top	
  Metadata	
  Enhancement	
  Items	
  

  1st	
  round	
  user	
  survey,	
  top	
  requested	
  items	
  	
  
– Word	
  frequency	
  count	
  and	
  document	
  length.	
  	
  At	
  
volume	
  level	
  	
  ✔	
  

– Author	
  gender	
  iden�fica�on	
  ✔	
  
– Metadata	
  de-­‐duplica�on	
  
– Word	
  frequency	
  count	
  at	
  page	
  level	
  
– Word	
  frequency	
  count	
  for	
  full	
  10.8	
  M	
  volume	
  
repository	
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Other	
  Metadata	
  Enhancement	
  Items	
  

  Stats	
  analysis:	
  TF-­‐IDF	
  
  Readability	
  score	
  
  Language	
  iden�fica�on	
  
  Topic	
  modeling	
  (e.g.	
  LDA	
  probability)	
  
  Genre	
  
  Era	
  of	
  compila�on	
  
  Book	
  length	
  (e.g.	
  short	
  or	
  long)	
  
  Concordance	
  index	
  (indexing	
  with	
  context)	
  



LARGE	
  SCALE	
  DATA	
  ANALYSIS	
  ON	
  
XSEDE	
  
	
  

Guangchen	
  Ruan,	
  PhD	
  candidate,	
  IU	
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Experimental	
  Environment	
  and	
  Results	
  

  	
  Dataset	
  
	
  	
  	
  	
  2,592,210	
  volumes,	
  in	
  total	
  2.1	
  TB,	
  divided	
  	
  into	
  1024	
  	
  	
  
	
  	
  	
  	
  par��ons	
  of	
  2GB	
  each	
  

  Computa�on	
  pla�orm	
  
	
  XSEDE	
  Blacklight,	
  1024-­‐core,	
  each	
  2.27	
  GHz,	
  8.2	
  	
  

	
  	
  	
  	
  	
  	
  TB	
  memory.	
  Each	
  core	
  processes	
  one	
  par��on	
  

  Results	
  
Whole	
  corpus	
  word	
  count	
  completed	
  in	
  1,454	
  
seconds	
  or	
  24.23	
  minutes	
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Computa�on	
  Time	
  Distribu�on	
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Word	
  Frequency	
  Distribu�on	
  



GENDER	
  IDENTIFICATION	
  OF	
  HTRC	
  
AUTHORS	
  BY	
  NAMES	
  
	
  

Stacy	
  Kowalczyk,	
  Asst.	
  Professor,	
  Dominican	
  University	
  
Zong	
  Peng,	
  HTRC,	
  Indiana	
  University	
  

Ref	
  talk	
  by	
  Stacy	
  Kowalczyk,	
  h�p://www.hathitrust.org/htrc_uncamp2013	
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Gender	
  Iden�fica�on	
  of	
  Text	
  

  Can	
  we	
  use	
  author	
  names	
  in	
  	
  bibliographic	
  records	
  to	
  
iden�fy	
  gender?	
  
  2.6	
  million	
  bibliographic	
  records	
  

–  Extracted	
  personal	
  author	
  data	
  	
  
– Marc	
  100	
  abcd	
  and	
  700	
  abcd	
  

  606,437	
  unique	
  personal	
  author	
  strings	
  
  Bibliographic	
  data	
  is	
  not	
  fielded	
  like	
  patent	
  names	
  
  Relying	
  on	
  Standard	
  cataloging	
  prac�ce	
  

–  Last	
  name,	
  first	
  name	
  middle	
  name,	
  	
  �tles/honorifics,	
  
dates	
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Authors	
  vs	
  Names	
  
  Methuen,	
  Algernon	
  Methuen	
  Marshall,	
  Sir	
  bart.,	
  
1856-­‐1924	
  

  Methuem,	
  Algernon	
  	
  
  Methuen	
  Algernon	
  	
  
  Methuen	
  Marshall,	
  Sir,	
  bart.,	
  1856-­‐	
  	
  
  Methuen,	
  A.	
  Sir,	
  1856-­‐1924	
  	
  
  Methuen,	
  A.	
  Sir,	
  bart.,	
  1856-­‐1924	
  	
  
  Methuen	
  Marshall,	
  Sir	
  bart	
  1856-­‐1924	
  	
  
  Methuen,	
  Algernon	
  Methuen	
  Marshall,	
  Sir,	
  1856-­‐1924	
  
  Methuen,	
  Algernon	
  Methuen	
  Marshall,	
  Sir,	
  bart.,	
  
1856-­‐1924	
  

  Methuen,	
  Algernon,	
  1856-­‐1924	
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Sources	
  of	
  Data	
  
  The	
  Virtual	
  Interna�onal	
  Authority	
  File	
  

– Hosted	
  by	
  OCLC	
  
  Harvested	
  names	
  from	
  mul�ple	
  data	
  sources	
  

–  Census	
  bureau	
  	
  
–  Baby	
  name	
  sites	
  

  EU	
  Patent	
  Research	
  names	
  list	
  (Frietsch	
  et	
  al,	
  2009;	
  
Naldi	
  et	
  al.	
  2005)	
  
– Developed	
  an	
  extensive	
  list	
  of	
  European	
  names	
  

  Titles	
  and	
  honorifics	
  
– Mul�ple	
  web	
  resources	
  	
  
–  Sir,	
  Baron,	
  Count,	
  Duke,	
  Father,	
  Cardinal,	
  etc	
  
–  Lady,	
  Mrs.	
  Miss,	
  Countess,	
  Duchess,	
  Sister,	
  etc	
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Ini�al	
  Gender	
  Results	
  

  Approximately	
  80%	
  of	
  name	
  strings	
  have	
  ini�al	
  
gender	
  iden�fica�on	
  
–  Female	
  

  59,365	
  
  10%	
  

– Male	
  
  425,994	
  
  70%	
  

–  Unknown	
  
  114,204	
  
  19%	
  

–  Ambiguous	
  
  5,965	
  
  Less	
  than	
  1%	
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Results	
  by	
  Data	
  Source	
  

Against	
  the	
  whole	
  set	
  of	
  name	
  strings	
  
  VIAF	
  	
  	
  

– 19%	
  hit	
  rate	
  	
  
  Web	
  Names	
  

– 54%	
  hit	
  rate	
  
  Patents	
  Names	
  

– 8%	
  
	
  



Colin	
  Allen,	
  Jamie	
  Murdock	
  
Cogni�ve	
  Science,	
  Indiana	
  University	
  

Ref	
  talk	
  by	
  Jamie	
  Murdock,	
  h�p://www.hathitrust.org/htrc_uncamp2013	
  



Digging	
  into	
  philosophy	
  of	
  science	
  

  Establish	
  points	
  of	
  contact	
  between	
  philosophy	
  
and	
  science:	
  where	
  philosophical	
  arguments	
  on	
  
anthropomorphism	
  appear	
  in	
  science	
  texts	
  
  Use	
  topic	
  modeling	
  to	
  iden�fy	
  the	
  volumes	
  and	
  
pages	
  within	
  these	
  volumes	
  that	
  are	
  “rich”	
  in	
  a	
  
chosen	
  topic	
  
  Use	
  semi-­‐formal	
  discourse	
  analysis	
  technique	
  to	
  
iden�fy	
  key	
  arguments	
  in	
  selected	
  pages	
  to	
  
incrementally	
  expose	
  and	
  represent	
  argument	
  
structures	
  



The	
  How	
  

  1315	
  volumes	
  from	
  HTRC	
  selected	
  using	
  
keyword	
  search	
  for	
  ‘darwin’,	
  ‘romanes’,	
  
‘anthropomorphism’,	
  and	
  ‘compara�ve	
  
psychology’	
  
  Set	
  contains	
  lots	
  of	
  uninteres�ng	
  books:	
  	
  e.g.,	
  
college	
  course	
  catalogs	
  
  Apply	
  LDA	
  on	
  86	
  volume	
  subset	
  	
  
  Using	
  iPy	
  Notebook	
  



LDA	
  topic	
  modeling	
  

  LDA	
  (Latent	
  Dirichlet	
  Analysis)	
  uses	
  a	
  Bayesian	
  
upda�ng	
  method	
  to	
  generate	
  a	
  set	
  of	
  “topics”	
  –	
  
probability	
  distribu�ons	
  over	
  set	
  of	
  terms	
  in	
  a	
  corpus	
  

  Number	
  of	
  topics	
  is	
  a	
  parameter	
  in	
  the	
  modeling	
  
technique	
  

  Method	
  finds	
  set	
  of	
  topics	
  that	
  is	
  best	
  able	
  to	
  
reproduce	
  the	
  term	
  distribu�ons	
  in	
  documents	
  
belonging	
  to	
  the	
  corpus	
  

  Documents	
  may	
  be	
  whole	
  volumes,	
  chapters,	
  ar�cles,	
  
single	
  pages,	
  even	
  individual	
  sentences	
  –	
  modeler’s	
  
choice	
  



Volume	
  level	
  topic	
  modeling	
  on	
  
‘anthropomorphism’	
  yields	
  set	
  of	
  

topics	
  



..	
  Of	
  set	
  of	
  topics,	
  choose	
  ‘16’	
  as	
  best	
  



Volumes	
  most	
  similar	
  to	
  topic	
  16	
  



Repeat	
  LDA	
  at	
  page	
  level	
  



Topic	
  model	
  at	
  page	
  level	
  for	
  topics	
  
anthropomorphism,	
  animal,	
  and	
  psychology	
  



Words	
  sorted	
  by	
  similarity	
  



Pick	
  top	
  3:	
  topics	
  16,	
  10,	
  26	
  



Show	
  documents	
  of	
  topics	
  10,	
  16,	
  26	
  



Drop	
  to	
  sentence	
  level	
  

  Select	
  three	
  books	
  with	
  highest	
  aggregate	
  of	
  
20-­‐40	
  topic-­‐relevant	
  pages	
  for	
  more	
  precise	
  
analysis	
  
  Manually	
  augment	
  argument	
  analysis	
  

– Remodeling	
  of	
  three	
  volumes	
  at	
  sentence	
  level	
  
– Training	
  other	
  methods	
  using	
  human	
  analysis	
  plus	
  
sentence	
  similarity	
  



Remodeling	
  of	
  3	
  volumes	
  at	
  sentence	
  
level	
  



Promising	
  early	
  results	
  …	
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  For	
  details	
  h�p://www.hathitrust.org/htrc/faq	
  
  General	
  contact	
  info	
  

–  Beth	
  Plale,	
  Director	
  HTRC,	
  	
  plale@indiana.edu	
  
  Requests	
  for	
  capability,	
  interest	
  

– Miao	
  Chen,	
  Asst.	
  Director	
  HTRC	
  
miaochen@indiana.edu	
  

	
  


