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Part I: Computer Science Basis for 
Data Analytics  

 
Leslie Carr	  



Algorithms	  +	  Data	  Structures	  =	  Programs	  

•  Computer	  science	  is	  about	  
–  Finding	  solu;ons	  to	  problems	  
–  By	  modelling	  situa;ons	  using	  computa;onal	  techniques	  

•  Abstrac;on,	  generalisa;on,	  decomposi;on	  
•  Data	  structures	  
•  Algorithms	  	  

•  Mainly	  assumes	  that	  someone	  defines	  the	  problem,	  
someone	  uses	  the	  solu;on	  
–  Specifica;on	  
–  Design	  
–  Use	  	  

•  Corporate	  IT	  
•  Domes;c	  /	  personal	  devices	  



Data	  Handling	  
•  We	  can	  reduce	  problems	  to	  repea;ng	  sets	  of	  
isomorphic	  data	  

•  Because	  someone	  controls	  the	  data	  or	  the	  	  
problem	  



Data:	  Type,	  Schema	  



1980s:	  Make	  Your	  Problem	  
Fit	  Inside	  This	  



1980s:	  Make	  Your	  Problem	  
Fit	  Inside	  This	  

Extend	  it	  with	  
700Mb	  of	  prepared,	  
commercial	  data	  on	  
this	  



1990s:	  Use	  Data	  from	  Internet/Web	  1	  

Extend	  it	  with	  Gb	  of	  
prepared,	  commercial	  
data	  on	  the	  Internet	  



2008-‐	  Use	  Data	  from	  Web	  2	  

Extend	  it	  with	  Gb	  of	  
contributed	  informa;on	  
from	  the	  Web	  



2008-‐	  Use	  Data	  from	  Web	  2	  
A	  view	  outside	  
•  IRL	  
•  meatspace	  



Big	  Data	  
•  Volume	  
–  1bn	  websites,	  0.5bn	  tweets/day,	  16yrs	  of	  new	  YouTube	  
videos/day	  

•  Variety	  
–  text,	  image,	  video	  

•  Velocity	  
–  flow	  

•  Veracity	  
– What	  is	  truth	  

•  Value	  
–  new	  kinds	  of	  data	  =	  new	  kinds	  of	  science	  =	  new	  kinds	  of	  
economic	  value	  



Data	  -‐>	  Big	  Data	  

•  No	  controlling	  data	  owner	  
•  No	  defined	  problem	  
•  No	  context	  to	  interpret	  

•  Raw	  data?	  Facts?	  Objec;ve	  data?	  
– Government	  employment	  sta;s;cs	  
– Higher	  Educa;on	  stats	  e.g.	  staff/student	  ra;os	  
– Sales	  figures	  for	  mobile	  phones	  



ROAR:	  Open	  Access	  Big	  Data	  

•  Evalua;ng	  the	  impact	  of	  the	  web	  (and	  
repositories)	  on	  our	  global	  network	  of	  
informa;on	  

•  Understanding	  pagerns	  of	  scholarly	  
informa;on	  sharing	  

•  How	  much	  open	  access	  research	  is	  being	  
provided?	  

•  Assumes	  that	  a	  repository	  is	  just	  for	  Open	  
Access	  research	  
–  Actually	  used	  for	  many	  things	  
–  Count	  number	  of	  deposits	  

•  May	  not	  have	  any	  OA	  files	  
•  May	  be	  pictures	  or	  databases	  
•  May	  not	  be	  research	  

–  Dates	  
•  Publica;on	  in	  the	  repository?	  
•  Publica;on	  in	  the	  literature?	  



Interpre;ng	  Data	  
•  E.g.	  Wikipedia	  Pages	  

–  Everyone	  agrees	  what	  a	  Wikipedia	  page	  is	  for	  
–  Informa;on	  is	  structured	  /	  comprehensive	  
–  DBPedia	  –	  enormous	  internally	  linked	  database	  
–  Users/contributors	  are	  hidden	  
	  

•  E.g.	  Tweets	  
–  What	  is	  Twiger	  FOR?	  

•  Upda;ng	  personal	  status	  for	  friends	  
•  Sending	  marke;ng	  messages	  	  
•  Sharing	  professional	  informa;on	  

–  Informa;on	  is	  unstructured	  /	  challengingly	  brief	  
–  Users	  are	  paramount	  



Big	  Data	  Computa;onal	  Thinking	  

•  Twiger	  is	  a	  big	  database	  of	  tweets	  
– Users	  use	  it	  to	  send	  tweets	  
– Users	  respond	  to	  messages	  
– Users	  retweet	  messages	  
– Retweets	  and	  responses	  and	  informa;on	  cascades	  
evidence	  influence	  

– We	  can	  create	  metrics	  and	  analyse	  network	  
opera;on	  

h"p://chrisvoncsefalvay.com/2014/12/07/Gamergate.html	  
The	  Gamergate	  network	  isn’t	  a	  hate	  network	  because	  hate	  networks	  don’t	  look	  like	  that	  



Big	  Data	  Sociological	  Thinking	  

•  Twiger	  is	  
– made	  up	  of	  a	  variety	  of	  heterogeneous	  social	  
prac;ces	  

–  the	  digital	  traces	  of	  social	  life	  
– voluntarily	  proffered	  opinions	  
– at	  scale,	  for	  significant	  popula;ons	  
– evidence	  	  

•  aitudes	  about	  immigra;on	  
•  job	  losses	  /	  searches	  
•  health	  prac;ces	  



Analy;c	  Focus	  

1.  The	  plajorm	  itself	  
–  The	  abstract	  networks	  and	  linkages	  
–  The	  data	  flows	  and	  contents	  

2.  The	  use	  of	  the	  plajorm	  
–  How	  did	  Twiger	  influence	  the	  General	  Elec;on?	  
–  Does	  Facebook	  make	  you	  more	  personally	  isolated?	  

3.  The	  wider	  world	  
–  Is	  the	  UK	  geing	  more	  right	  wing?	  
–  Do	  people	  prefer	  Coke	  to	  Pepsi?	  



Analy;c	  Methods	  
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US	spending	on	science,	space,	and	technology
	correlates	with	

Suicides	by	hanging,	strangulation	and	suffocation
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hgp://tylervigen.com/	  



Spurious	  Correla;ons?	  

•  Graphs	  showing	  a	  match	  over	  a	  10	  year	  period	  
– Both	  data	  sets	  	  progress	  in	  step	  

•  If	  one	  increases,	  so	  does	  the	  other	  
•  If	  one	  decreases	  so	  does	  the	  other	  

– 50%	  chance	  each	  year	  
– First	  year	  irrelevant	  
– Overall	  chance	  of	  match	  =	  2^9	  =	  1/500	  

•  Can’t	  just	  look	  for	  pagerns!	  

Correlate?	   +	   -‐	  
+	   ✔	   ✗	  

-‐	   ✗	   ✔	  



Part II: Web Science Challenges for 
Social Media Analytics  

 
Susan Halford 

	  



Social Media Analytics 	  
•  Big	  data	  is	  not	  one	  thing	  but	  
many	  …	  administra;ve	  data,	  
transac;onal	  data	  …	  	  

•  Differen;ated	  (amongst	  other	  
things)	  by:	  

– Content	  
– Ownership	  
– Structure	  
– Availability	  

	  
•  Social	  media	  data	   21	  



Social Media Analytics 	  
•  Promise	  to	  tell	  us	  something	  
about	  the	  social:	  
–  Interac;ons	  between	  
individuals,	  families,	  friends	  

–  Social	  iden;;es	  
–  Forma;on	  of	  and	  dis;nc;ons	  
between	  groups	  

–  Shared	  meanings	  and	  
prac;ces	  

– Divisions	  and	  inequali;es	  
	  

22	  



Social Media Analytics	  
•  Promise	  to	  tell	  us	  something	  about	  the	  social:	  

–  Scale	  
–  Propor;onality	  
–  In	  real	  ;me,	  over	  ;me	  
–  ‘in	  the	  wild’	  
–  Data	  mining	  and	  linking	  
	  

•  A	  step	  change	  in	  our	  understanding	  of	  the	  social	  world?	  
	  
•  How	  to	  make	  the	  most	  of	  this?	  

•  Methodology:	  the	  overall	  design	  of	  research	  from	  the	  
conceptualisaDon	  of	  research	  quesDons,	  to	  methods	  &	  tools,	  
tools	  to	  data	  analysis	  and	  interpretaDon	  

	  

	  

23	  



Methodologies	  for	  Social	  Media	  
Research	  

•  Have	  social	  sciences	  ‘found	  their	  telescope’?	  

24	  

This	  is	  a	  world	  where	  massive	  amounts	  of	  data	  and	  
applied	  mathema;cs	  replace	  every	  other	  tool	  that	  
might	  brought	  to	  bear.	  Out	  with	  every	  theory	  of	  
human	  behaviour	  from	  linguis;cs	  to	  sociology.	  
Forget	  taxonomy,	  ontology	  and	  psychology.	  Who	  
knows	  why	  people	  do	  what	  they	  do?	  …	  With	  
enough	  data	  the	  numbers	  speak	  for	  themselves’	  
Anderson	  2008	  

•  Do	  the	  numbers	  speak	  for	  themselves?	  



Methodologies	  for	  Social	  Research	  

•  Conven;onal	  prac;ce	  
	  

Research	  ques;ons	  à	  (Theory)	  à	  Methodology	  à	  Methods	  à	  Data	  à	  Analysis	  
	  

•  Social	  Media	  Analy;cs	  …	  some;mes	  …	  	  
	  

	  Data	  à	  Research	  Ques;ons	  à	  Analysis	  

•  Datasiu	  projects	  
	  

Research	  Ques;ons	  à	  (Theory)	  à	  Data	  à	  Methods	  à	  Analysis	  

25	  



Methodologies	  for	  Social	  Media	  
Research	  

•  What	  are	  the	  data?	  #1	  
	  
– Ownership	  and	  control	  
– Plajorm	  architectures	  

26	  



Methodologies	  for	  Social	  Media	  
Research	  

•  Technologies	  shape	  the	  data	  
•  Artefacts	  have	  histories	  
•  People	  have	  prac;ces	  

27	  



Methodologies	  for	  Social	  Media	  
Research	  

•  What	  are	  the	  data?	  #2	  
– Demographics	  	  
	  

28	  
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hgps://blog.twiger.com/2015/welcome-‐to-‐twiger-‐data	  



Methodologies	  for	  Social	  Media	  
Research	  

•  What	  are	  the	  data?	  
– Demographics	  	  
– Loca;on?	  
– Parody	  accounts,	  bots	  and	  paid	  for	  followers	  

30	  
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Methodologies for Social Media 
Research	  

•  Concepts	  
•  Friendship	  
•  Iden;ty	  

•  Prac;ces	  

•  Sarcasm	  &	  humour	  
•  Same	  tweet,	  different	  meanings	  
•  Plajorm	  sociali;es	  
•  Embedded	  meanings	  
•  Contextual	  meanings	  #worstdayever	  

	  

34	  





Methodologies for Social Media 
Research	  

•  Context	  

-‐  Ongoing	  flow	  of	  ac;on	  

-‐  Temporality	  	  

•  Demands	  

-‐  Cross	  plajorm	  analysis	  

-‐  Online/offline	  data	  

-‐  Wide	  data	  
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Methodologies for Social Media 
Research	  

	  

	  

Don’t	  throw	  the	  baby	  out	  with	  the	  bathwater!	  

37	  



Race	  &	  Na6on	   Popula;on	  Es;mates	  

OBSEITY	  &	  ANOREXIA	  Plajorms	  for	  Sikh	  EDL	  

the	  digital	  social	  media	  
networks	  of	  pro-‐and	  
an;-‐immigra;on	  
discourse	  following	  the	  
liuing	  of	  restric;ons	  on	  
Bulgarian	  and	  Romanian	  
migra;on	  to	  the	  UK	  	  

We	  know	  already	  that	  
SNS	  display	  dis;nc;ve	  
demographic	  pagerns	  –
the	  ques;on	  is	  if	  and	  
how	  we	  can	  apply	  
appropriate	  weights	  to	  
adjust	  for	  this.	  

recent	  sugges;ons	  
regarding	  the	  spread	  of	  
obesity	  through	  social	  
networks	  and	  considers	  
if	  and	  how	  health	  
interven;ons	  might	  be	  
targeted	  online	  

the	  emergent	  public	  
accommoda;on	  of	  
religious	  minori;es	  
inside	  larger	  and	  well	  
established	  poli;cal	  
movements	  –	  in	  this	  
case	  the	  Sikh	  Division	  of	  
the	  English	  Defence	  
League.	  

DE	  
Student	  
Summer	  
School	  
Projects	  


