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Making	
  Sense	
  of	
  Big	
  Data:	
  	
  
Developing	
  a	
  Social	
  Science	
  Research	
  Agenda

	
  	
  
	
  
June	
  18,	
  2013	
  
ICA	
  Annual	
  Conference	
  
London,	
  UK	
  
	
  
Ma<hew	
  Weber	
  
Rutgers	
  University	
  
School	
  of	
  CommunicaJon	
  &	
  InformaJon	
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What	
  is	
  Big	
  Data?	
  
	
  

“Datasets	
  whose	
  size	
  is	
  beyond	
  the	
  ability	
  of	
  typical	
  database	
  soRware	
  tools	
  to	
  
capture,	
  store,	
  manage,	
  and	
  analyze”	
  	
  

-­‐McKinsey	
  Global	
  InsJtute,	
  Big	
  data:	
  the	
  next	
  fronJer	
  for	
  innovaJon,	
  compeJJon,	
  and	
  producJvity,	
  May	
  2011	
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Opportunity:	
  The	
  Internet	
  Archive	
  contains	
  the	
  largest	
  
single	
  record	
  of	
  the	
  history	
  of	
  the	
  World	
  Wide	
  Web	
  from	
  
1995	
  to	
  the	
  present—a	
  wealth	
  of	
  untapped	
  research	
  data.	
  	
  

Challenge	
  #1:	
  There	
  is	
  a	
  significant	
  lack	
  of	
  research-­‐ready	
  
databases	
  and	
  tools	
  available	
  to	
  the	
  scholarly	
  community	
  

	
  
And	
  who	
  really	
  needs	
  8.5PB	
  of	
  data?	
  	



©	
  Internet	
  Archive	
  2013	
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Challenges	
  in	
  Tool	
  Development	
  

•  Challenging	
  to	
  develop	
  longitudinal	
  data	
  sets	
  on	
  an	
  ad-­‐hoc	
  basis	
  
–  Longitudinal	
  studies	
  are	
  reduced	
  to	
  annual	
  data	
  summaries	
  (Payne	
  &	
  Thelwall,	
  

2007)	
  	
  

•  ExisJng	
  social	
  science	
  methods	
  for	
  handling	
  data	
  and	
  conducJng	
  
analysis	
  have	
  not	
  proven	
  adequate	
  for	
  large-­‐scale	
  data	
  (Lazer	
  et.	
  Al.	
  
2009)	
  

•  IA	
  is	
  structured	
  implicitly,	
  as	
  pa<erns	
  of	
  associaJons	
  and	
  
interacJons	
  are	
  inferred	
  from	
  the	
  nature	
  of	
  content	
  with	
  the	
  sites	
  
themselves	
  rather	
  than	
  by	
  formal	
  structures	
  (Arms	
  et.	
  al.	
  2006)	
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Opportunity:	
  Scholars	
  from	
  a	
  wide	
  range	
  of	
  fields	
  have	
  the	
  
potenJal	
  to	
  benefit	
  from	
  the	
  advancement	
  of	
  research	
  

ready	
  tools	
  to	
  access	
  archival	
  Internet	
  data	



Challenge	
  #2:	
  ExperJse	
  in	
  large-­‐scale	
  data	
  analysis	
  resides	
  
across	
  mulJple	
  disciplines	



HistoryTracker	
  Tool	
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Version	
  2.0	
  

20th	
  Century	
  CollecJon	
  @	
  RU	
  

PIG	
  Scripts	
  in	
  
Hadoop	
  Environment	
  

RU	
  High-­‐Speed	
  	
  
CompuJng	
  Cluster	
  

Link	
  Lists	
  &	
  Other	
  Data	
  

Curated	
  Data	
  Sets	
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HistoryTracker:	
  The	
  Data	
  

WATs	
  
•  A	
  compressed	
  metadata	
  format	
  

–  EssenJal	
  metadata	
  for	
  many	
  types	
  of	
  analysis	
  

•  Avoids	
  barriers	
  to	
  data	
  exchange	
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•  WATs	
  
–  Metadata	
  format	
  

•  Date	
  archived	
  
•  Content	
  type	
  
•  Outlinks	
  
•  Anchor	
  text	
  for	
  links	
  
•  Size	
  of	
  record	
  
•  Pointer	
  to	
  actual	
  content	
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Anderson	
  (2008).	
  The	
  End	
  of	
  Theory:	
  The	
  Data	
  Deluge	
  Makes	
  the	
  ScienAfic	
  Method	
  Obsolete.	
  Wired	
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Challenge	
  #3:	
  Data	
  are	
  dirty.	



Theory	
  is	
  not	
  dead.	



14
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HistoryTracker:	
  The	
  Data	
  
WARC/1.0	
  

WARC-­‐Type:	
  metadata	
  

WARC-­‐Target-­‐URI:	
  h<p://state.tn.us/robots.txt	
  

WARC-­‐Date:	
  2009-­‐03-­‐12T22:31:30Z	
  

WARC-­‐Record-­‐ID:	
  <urn:uuid:6fe4e186-­‐97d6-­‐4e39-­‐8c68-­‐932137c281e1>	
  

WARC-­‐Refers-­‐To:	
  <urn:uuid:129978d2-­‐04cc-­‐4601-­‐8b67-­‐047aeae49fc2>	
  

Content-­‐Type:	
  applicaJon/json	
  

Content-­‐Length:	
  1361	
  

	
  

{"Envelope":{"Format":"WARC","WARC-­‐Header-­‐Length":"343","Block-­‐Digest":"sha1:R2HAVAYDRXLBXOPOMIZX7IGNSKQJBRZY","Actual-­‐
Content-­‐Length":"306","WARC-­‐Header-­‐Metadata":{"WARC-­‐Type":"response","WARC-­‐Date":"2009-­‐03-­‐1	
  

2T22:31:30Z","Content-­‐Length":"306","WARC-­‐Record-­‐ID":"","WARC-­‐IP-­‐Address":"170.143.36.24","WARC-­‐Payload-­‐
Digest":"sha1:Q4FXJXFW7O2MF52UIFEEA5BLPKDUTAFU","WARC-­‐Targe	
  

t-­‐URI":"h<p://state.tn.us/robots.txt","Content-­‐Type":"applicaJon/h<p;	
  msgtype=response"},"Payload-­‐Metadata":{"Trailing-­‐Slop-­‐
Length":"4","Actual-­‐Content-­‐Type":"applicaJon/h<p;	
  msgtype=response","HTTP-­‐Respon	
  

se-­‐Metadata":{"Headers":{"ETag":"\"c51f7-­‐16-­‐34ce5610\"","Date":"Thu,	
  12	
  Mar	
  2009	
  22:31:30	
  GMT","Content-­‐Length":"22","Last-­‐
Modified":"Tue,	
  27	
  Jan	
  1998	
  21:48:00	
  GMT","Content-­‐Type":"text/plain","ConnecJon":"clo	
  

se","Accept-­‐Ranges":"bytes","Server":"Oracle-­‐ApplicaJon-­‐Server-­‐10g/9.0.4.0.0	
  Oracle-­‐HTTP-­‐Server"},"Headers-­‐Length":"284","EnJty-­‐
Length":"22","EnJty-­‐Trailing-­‐Slop-­‐Bytes":"0","Response-­‐Message":{"Status":"200"	
  

,"Version":"HTTP/1.1","Reason":"OK"},"EnJty-­‐Digest":"sha1:Q4FXJXFW7O2MF52UIFEEA5BLPKDUTAFU"}}},"Container":
{"Compressed":true,"Gzip-­‐Metadata":{"Footer-­‐Length":"8","Deflate-­‐Length":"457","Header-­‐Length":"10","I	
  

nflated-­‐CRC":"125238600","Inflated-­‐Length":"653"},"Offset":"677","Filename":"TENN-­‐000001.warc.gz"}}	
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Previous	
  Research	
  Sets	
  a	
  Path	
  

•  Use	
  of	
  the	
  IA	
  to	
  analyze	
  the	
  frequency	
  of	
  updates	
  based	
  on	
  content	
  
analysis	
  (Brock,	
  2005;	
  Veronin,	
  2002)	
  

•  Measures	
  of	
  age	
  and	
  frequency	
  of	
  updaJng	
  have	
  been	
  validated	
  
against	
  third-­‐party	
  data	
  (Murphy,	
  Hashim	
  and	
  O’Connor,	
  2005)	
  
	
  

•  Longitudinal	
  study	
  of	
  e-­‐commerce	
  Web	
  sites	
  to	
  examine	
  
development	
  of	
  content	
  (Chu,	
  Leung,	
  Van	
  Hui	
  and	
  Cheung	
  2007)	
  	
  

•  EvoluJon	
  of	
  organizaJonal	
  hyperlinks	
  in	
  relaJon	
  to	
  fluctuaJons	
  in	
  
resources	
  (Weber,	
  2012)	
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Deciding	
  What	
  Ma<ers	
  

•  For	
  a	
  crawl	
  of	
  the	
  2012	
  extracJon	
  of	
  the	
  Internet:	
  
–  Map	
  output	
  records	
  1,127,187,232,984	
  Links	
  

•  When	
  does	
  a	
  link	
  ma<er?	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ELEMENT	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  COUNT 	
  	
  

–  <a	
  href=…> 	
   	
  3,212 	
  	
  
–  <img	
  src=…> 	
  3,195 	
  	
  

•  But	
  how	
  do	
  you	
  define	
  what	
  ma<ers?	
  
–  Subcomponents?	
  
–  Text?	
  (anchor	
  text!)	
  

17
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Theory	
  Data	
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Research	
  Subset:	
  PoliJcal	
  AcJvity	
  

•  Database	
  on	
  109th,	
  110th,	
  111th,	
  112th	
  congresses	
  
–  .gov	
  domain	
  	
  &	
  congressional	
  pages	
  
–  Full	
  snapshots	
  of	
  the	
  full	
  .gov	
  domain	
  taken	
  at	
  the	
  end	
  of	
  each	
  congressional	
  

session	
  

•  Research	
  PotenJal	
  
–  Web	
  promises	
  potenJal	
  to	
  study	
  the	
  growth	
  of	
  poliJcal	
  acJvity	
  in	
  online	
  

environments	
  (Adamic	
  &	
  Glance,	
  2005;	
  Bruns,	
  2007;	
  Chang	
  &	
  Park,	
  2012)	
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Research	
  Subset:	
  Media	
  OrganizaJons	
  

•  Database	
  on	
  US	
  Media	
  organizaJons	
  
–  Major	
  media	
  outlets,	
  blogs,	
  opinion	
  sites,	
  etc.	
  

•  Synopsis	
  
–  Dataset	
  extracted	
  from	
  a	
  seed	
  list	
  of	
  4,891	
  news	
  media	
  organizaJons	
  
–  2008	
  -­‐	
  2012	
  

•  1.7	
  million	
  URL	
  captures	
  from	
  2008	
  –	
  2012	
  

•  Research	
  PotenJal	
  
–  Previous	
  studies	
  of	
  news	
  media	
  organizaJons	
  (Greer	
  &	
  Mensing,	
  2006;	
  Weber,	
  

2012;	
  Weber	
  &	
  Monge,	
  2011)	
  set	
  forth	
  methodology	
  for	
  examining	
  media	
  
organizaJons	
  via	
  online	
  representaJons	
  

20
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Research	
  Subset:	
  Social	
  Movements	
  

•  Database	
  on	
  social	
  movements	
  
–  Occupy	
  Wall	
  Street	
  
–  Focus	
  on	
  supporJng	
  exisJng	
  avenues	
  of	
  research	
  

•  Synopsis	
  
–  2010	
  –	
  2012	
  
–  528	
  seed	
  URLs	
  

•  Research	
  PotenJal	
  
–  Previous	
  research	
  on	
  NGOs	
  in	
  the	
  online	
  environment	
  (Bach	
  &	
  Stark,	
  2004;	
  

Shumate,	
  2003,	
  2012;	
  Shumate,	
  Fulk,	
  &	
  Monge,	
  2005)	
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Research	
  Subset:	
  Disasters	
  

•  Database	
  on	
  social	
  movements	
  
–  Superstorm	
  Sandy	
  
–  Hurricane	
  Katrina	
  

•  Synopsis	
  
–  2003	
  –	
  2012	
  
–  672	
  seed	
  URLs	
  

•  Research	
  PotenJal	
  
–  Online	
  networks	
  as	
  enabling	
  organizaJonal	
  resilience	
  (Chewning,	
  Lai	
  and	
  

Doerfel,	
  2012;	
  Perry,	
  Taylor	
  and	
  Doerfel,	
  2003)	
  

22
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•  Want	
  to	
  get	
  involved?	
  
–  Email	
  me!	
  ma<hew.weber@rutgers.edu	
  
–  ResearchHub	
  launching	
  in	
  August	
  –	
  go	
  to	
  netsci.rutgers.edu	
  
–  Workshop:	
  Spring	
  2014	
  @	
  Harvard	
  InsJtute	
  for	
  Quant.	
  Social	
  Science	
  	
  

	
  

•  Collaborators	
  
–  Kris	
  Carpenter,	
  Internet	
  Archive	
  	
  
–  David	
  Lazer,	
  Northeastern	
  University	
  	
  
–  Peter	
  Monge,	
  University	
  of	
  Southern	
  California	
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Research	
  support	
  by	
  NSF	
  Award	
  #1244727	
  

Research	
  Example	
  

•  PoliJcal	
  Networks	
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Subset	
   Year	
  of	
  Archive	
   Recorded	
  Links	
   Reciprocal	
  

109th	
   2006	
   54K	
   10K	
  

110th	
   2008	
   82K	
   18K	
  

111th	
   2010	
   253K	
   34K	
  

112th	
   2012	
   346K	
   43K	
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2002

2006

1998

Mapping the News Ecosystem

‘Digital’ organization forms
‘Traditional’ organization forms
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