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  UNI	
  KL	
  
NOV	
  28,	
  2015	
  –	
  FEB	
  10,	
  2016	
  

Social	
  and	
  InformaBon	
  Networks	
  
Models	
  and	
  Machine	
  Learning	
  Methods	
  



What?	
  When?	
  Where?	
  Who?	
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Manuel	
  	
  
Gomez	
  Rodriguez	
  

Isabel	
  	
  
Valera	
  

Utkarsh	
  	
  
Upadhyay	
  

Who?	
  

When?	
  

Where?	
  

What?	
  

From	
  Nov	
  28	
  to	
  Feb	
  10	
  

You	
  will	
  apply	
  machine	
  learning	
  to	
  an	
  
interesBng	
  real-­‐world	
  large	
  dataset	
  

MPI-­‐SWS	
  112	
  
networks-­‐seminar@mpi-­‐sws.org	
  
hXp://learning.mpi-­‐sws.org/networks-­‐seminar	
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Project	
  in	
  Machine	
  Learning	
  

Machine	
  learning	
  (research)	
  project	
  on	
  
real-­‐world	
  large	
  datasets	
  

How	
  does	
  it	
  work?	
  
We	
  give	
  you	
  access	
  to:	
  

1.	
  Large	
  real-­‐world	
  datasets	
  

2.	
  Large	
  machine(s)	
  	
  
(many	
  cores,	
  512GB	
  memory)	
  

3.	
  Project	
  ideas	
  &	
  mentoring	
  

You	
  provide:	
  

1.	
  Project	
  proposal	
  

2.	
  Project	
  presentaBon	
  

Work	
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Timeline	
  

hXp://learning.mpi-­‐sws.org/networks-­‐seminar	
  
more	
  info	
  at:	
  

Nov	
  28	
   Nov	
  18	
   Feb	
  10	
  

Project	
  proposal	
  
(Informal,	
  1-­‐2	
  slides,	
  
but	
  mandatory)	
  

IntroducBon,	
  	
  
Project	
  ideas	
  &	
  

logisBcs	
  
Project	
  	
  

presentaBon	
  
(10-­‐20	
  slides,	
  
mandatory)	
  

Work	
  on	
  project	
  
Mentoring	
  /	
  office	
  hours:	
  	
  

Wed,	
  5-­‐6.30pm,	
  MPI-­‐SWS	
  112	
  
networks-­‐seminar@mpi-­‐sws.org	
  

	
  

Feedback	
  on	
  project	
  ideas:	
  
Wed,	
  5-­‐30pm,	
  MPI-­‐SWS	
  112	
  

networks-­‐seminar@mpi-­‐sws.org	
  	
  



with	
  an	
  emphasis	
  on 
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Project	
  Types	
  (I)	
  

This	
  seminar	
  is	
  par/cularly	
  focused	
  in	
  research	
  
quesBons	
  arising	
  at	
  the	
  intersecBon	
  of	
   

NETWORKS INFORMATION SOCIETY 

THE	
  WEB	
  &	
  SOCIAL	
  MEDIA 
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Project	
  Types	
  (II)	
  

1.	
  Data	
  analysis	
  and	
  modeling 

2.	
  Methods	
  to	
  solve	
  an	
  algorithmic	
  problem 

Choose	
  between	
  two	
  types	
  of	
  projects: 

(b)	
  Develop	
  new	
  algorithm	
  for	
  a	
  previously	
  
studied	
  problem 

(a)	
  Extend	
  or	
  improve	
  some	
  exis/ng	
  algorithm 

(c)	
  Define	
  a	
  new	
  problem	
  and	
  develop	
  
an	
  algorithm	
  to	
  solve	
  it 

Discover	
  insights	
  about	
  a	
  real-­‐world	
  phenomena 



7 

Research	
  Proposal	
  

Project	
  	
  
Idea 

Dataset(s)	
  
you	
  plan	
  	
  
to	
  use 

Methodology	
  	
  
you	
  plan	
  	
  
to	
  use 

We’ll	
  be	
  happy	
  to	
  help	
  you	
  
(Office	
  hours,	
  Wed	
  5-­‐6.30pm,	
  MPI-­‐SWS	
  112;	
  

networks-­‐seminar@mpi-­‐sws.org) 



Datasets	
  &	
  Project	
  Ideas	
  

How	
  to	
  access	
  the	
  datasets?	
  
Utkarsh	
  will	
  explain	
  later	
  



Knowledge	
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Opinions	
  	
  

News	
   Product	
  reviews	
  

Mobility	
  

MulBple	
  Datasets	
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News	
  dataset	
  



“Fukushima,	
  March	
  12,	
  15.36:	
  	
  
the	
  end	
  of	
  the	
  nuclear	
  age”	
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Memetracker:	
  the	
  dataset	
  

The	
  MemeTracker	
  dataset	
  
contains	
  short	
  textual	
  phrases	
  
that	
  travel	
  through	
  the	
  Web,	
  
which	
  act	
  as	
  tracers	
  for	
  memes	
  	
  
[Leskovec	
  et	
  al.,	
  KDD	
  ‘09].	
  	
  	
  

A	
  meme	
  is	
  an	
  idea,	
  behavior,	
  or	
  style	
  that	
  spreads	
  from	
  
person	
  to	
  person	
  within	
  a	
  culture	
  [Merriam-­‐Webster].	
  

“I	
  just	
  killed	
  a	
  pig	
  	
  
and	
  a	
  goat”	
  

“You	
  can	
  put	
  lipsBck	
  on	
  a	
  pig,	
  	
  
but	
  it’s	
  sBll	
  a	
  pig”	
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Memetracker:	
  previous	
  work	
  examples	
  

[Leskovec	
  et	
  al.,	
  KDD	
  ’09]	
  
Insights	
  on	
  the	
  news	
  
lifecycle	
  

[Gomez-­‐Rodriguez	
  et	
  al.,	
  ICML	
  ’11]	
  
Inferring	
  informa/on	
  
networks	
  from	
  textual	
  
traces	
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Memetracker:	
  project	
  ideas	
  (I)	
  

Inves/gate	
  how	
  
memes	
  change	
  and	
  
mutate	
  over	
  /me:	
  

2.	
  MutaBon	
  model,	
  which	
  predicts	
  when	
  a	
  quote	
  will	
  mutate	
  

3.	
  Dis/nguish	
  intenBonal	
  from	
  unintenBonal	
  muta/ons	
  

5.	
  Find	
  websites	
  that	
  systemaBcally	
  change	
  memes	
  
4.	
  Find	
  misleading	
  memes	
  used	
  out	
  of	
  context 

1.	
  Cluster	
  mutaBons	
  of	
  the	
  same	
  meme	
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Memetracker:	
  project	
  ideas	
  (II)	
  

Memes	
  are	
  o[en	
  
parts	
  of	
  a	
  story	
  that	
  
unfolds	
  over	
  Bme	
  
(e.g.,	
  news	
  or	
  event)	
  

2.	
  Inves/gate	
  parBal	
  views	
  of	
  a	
  story	
  provided	
  by	
  a	
  website(s)	
  

3.	
  Measure	
  bias	
  &	
  polarizaBon	
  in	
  par/al	
  views	
  

5.	
  Find	
  influenBal	
  memes	
  in	
  a	
  story	
  line?	
  
4.	
  Find	
  websites	
  that	
  provide	
  bias	
  &	
  polarized	
  parBal	
  view	
   

1.	
  Story	
  Bmeline	
  reconstrucBon	
  based	
  on	
  memes	
  

6.	
  Connec/ng	
  memes,	
  even	
  if	
  a	
  site	
  reproduce	
  all	
  
memes,	
  does	
  it	
  provide	
  a	
  balance	
  view?	
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Knowledge	
  datasets	
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Wikipedia:	
  the	
  dataset	
  

The	
  Wikipedia	
  dataset	
  
contains	
  who	
  edits	
  
what	
  and	
  when	
  
[G.	
  Kossinets].	
  	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  is	
  a	
  free	
  encyclopedia	
  built	
  collaboraBvely	
  
using	
  wiki	
  so[ware	
  [Wikipedia].	
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Wikipedia:	
  previous	
  work	
  examples	
  

[West	
  et	
  al.,	
  WWW	
  ’12]	
  
Human	
  wayfinding	
  in	
  
informa/on	
  networks	
  

[Romero	
  et	
  al.,	
  ICWSM	
  ’15]	
  
Coordina/on	
  and	
  efficiency	
  in	
  
decentralized	
  collabora/on	
  

More	
  coordina/on	
  between	
  editors	
  	
  
leads	
  to	
  higher	
  quality	
  pages	
  

One	
  of	
  the	
  op/mal	
  shortest	
  path:	
  	
  
<Dik-­‐Dik,	
  Water,	
  Germany,	
  Albert	
  Einstein>	
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Wikipedia:	
  project	
  ideas	
  

Who	
  contributes	
  what	
  in	
  
Wikipedia?	
  Inves/gate	
  knowledge	
  
sharing	
  by	
  wikipedians	
  

1.	
  How	
  much	
  &	
  how	
  diverse	
  is	
  the	
  knowledge	
  contributed	
  by	
  
the	
  typical	
  Wikipedian?	
  How	
  frequently	
  does	
  he	
  contribute?	
  

3.	
  Many	
  wikipedians	
  include	
  themselves	
  in	
  several	
  categories	
  (e.g.,	
  
art	
  lover).	
  Do	
  they	
  contribute	
  about	
  them?	
  Are	
  they	
  faithful?	
  

2.	
  Does	
  knowledge	
  typically	
  survive?	
  Reliability,	
  controversy	
  and	
  
relevancy 
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StackExchange:	
  the	
  dataset	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  is	
  a	
  quesBon	
  answering	
  site,	
  where	
  
ques/ons,	
  answers,	
  and	
  users	
  are	
  subject	
  to	
  a	
  reputaBon	
  
award	
  process	
  [Wikipedia].	
  

The	
  StackExchange	
  dataset	
  contains:	
  

user	
  badges	
  

tags	
  answers	
  up	
  votes	
  

quesBons	
  and	
  its	
  metadata	
  

answers	
  and	
  their	
  metadata	
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StackExchange:	
  previous	
  work	
  examples	
  

[Posnef	
  et	
  al.,	
  SocInf	
  ’12]	
  
Mining	
  stack	
  exchange:	
  
exper/se	
  is	
  evident	
  from	
  
ini/al	
  contribu/ons	
  

[Anderson	
  et	
  al.,	
  WWW	
  ’13]	
  
Steering	
  user	
  behavior	
  with	
  
badges	
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StackExchange:	
  project	
  ideas	
  

Understand	
  the	
  dynamics	
  	
  
of	
  quesBon	
  answering	
  on	
  
StackExchange	
  

1.	
  Can	
  we	
  iden/fy	
  (and	
  predict)	
  when	
  a	
  quesBon	
  is	
  fully	
  
answered?	
  How	
  do	
  answers	
  complement	
  each	
  other?	
  

3.	
  Are	
  badges	
  and	
  bounBes	
  really	
  encourage	
  knowledge	
  
sharing?	
  Which	
  are	
  more	
  valuable?	
  

2.	
  Inves/gate	
  to	
  which	
  extent	
  users	
  provide	
  answers	
  to 
unanswered	
  quesBons	
  or	
  complete	
  other	
  answers?	
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Opinions	
  (and	
  more)	
  dataset	
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Reddit:	
  the	
  dataset	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  is	
  an	
  entertainment,	
  social	
  networking,	
  and	
  
news	
  website	
  where	
  community	
  members	
  can	
  submit	
  
content;	
  it	
  is	
  an	
  online	
  bulleBn	
  board	
  system.	
  [Wikipedia]	
  

The	
  Reddit	
  Dataset	
  contains:	
  

subreddit	
  threads	
  	
  
and	
  its	
  metadata	
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Reddit:	
  previous	
  work	
  examples	
  

[Lakkaraju	
  et	
  al.,	
  ICWSM	
  ’13]	
  
What’s	
  in	
  a	
  name?	
  Understanding	
  	
  
the	
  interplay	
  between	
  /tles,	
  	
  
content,	
  and	
  communi/es	
  in	
  	
  
social	
  media	
  

[De	
  et	
  al.,	
  Arxiv	
  ’15]	
  
Learning	
  opinion	
  dynamics	
  
in	
  social	
  networks	
  

Understanding	
  how	
  Reddit	
  users	
  
influence	
  each	
  other’s	
  opinion	
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Reddit:	
  project	
  ideas	
  

Understand	
  opinion	
  and	
  
senBment	
  dynamics	
  
through	
  Reddit	
  

1.	
  Temporal	
  evoluBon	
  of	
  senBment	
  and	
  opinions	
  subreddits	
  	
  
and	
  comments	
  threads?	
  PolarizaBon,	
  consensus	
  and	
  	
  
controversy.	
  

3.	
  In	
  reddit,	
  moderators	
  are	
  not	
  chosen	
  by	
  reddit,	
  but	
  chosen	
  by	
  
the	
  crowd.	
  Inves/gate	
  the	
  emergence	
  of	
  moderators,	
  
characteris/c	
  paferns	
  &	
  subreddit	
  governance.	
  

2.	
  Are	
  people	
  more	
  willing	
  to	
  share	
  controversial	
  content	
  using	
  
anonymous	
  accounts?	
  Where	
  is	
  the	
  troll	
  boundary?	
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Product	
  reviews	
  dataset	
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Amazon:	
  the	
  dataset	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  is	
  an	
  American	
  	
  
electronic	
  commerce	
  selling	
  
a	
  wide	
  variety	
  of	
  products,	
  
from	
  books	
  and	
  DVDs	
  to	
  
jewelry	
  [Wikipedia]	
  	
  

The	
  Amazon	
  dataset	
  contains:	
  

reviews	
  
metadata	
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Amazon:	
  previous	
  work	
  examples	
  

[McAuley	
  et	
  al.,	
  SIGIR	
  ’15]	
  
Image-­‐based	
  
recommenda/ons	
  on	
  
styles	
  and	
  subs/tutes	
  

[McAuley	
  et	
  al.,	
  KDD	
  ’15]	
  
Inferring	
  networks	
  of	
  subs/tute	
  
and	
  complementary	
  products	
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Amazon:	
  project	
  ideas	
  

Es/mate	
  brand	
  reputaBon	
  
and	
  business	
  intelligence	
  
from	
  analyzing	
  Amazon	
  reviews	
  

1.	
  Brand	
  reputaBon	
  and	
  lack	
  of	
  choices	
  may	
  boost	
  sales	
  of	
  products	
  
with	
  not	
  par/cularly	
  posi/ve	
  reviews.	
  Can	
  we	
  quan/fy	
  to	
  which	
  
extent?	
  

3.	
  Products	
  are	
  o[en	
  bought	
  together.	
  Can	
  we	
  iden/fy	
  which	
  
products	
  a	
  brand	
  should	
  expand	
  on,	
  by	
  iden/fying	
  products	
  from	
  
other	
  brands	
  bought	
  together	
  with	
  products	
  of	
  the	
  brand?	
  

2.	
  Can	
  we	
  idenBfy	
  the	
  products	
  a	
  brand	
  got	
  its	
  reputaBon	
  from?	
  
How	
  is	
  this	
  reputaBon	
  spilling	
  to	
  other	
  products	
  within	
  the	
  brand?	
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Mobility	
  dataset	
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NY	
  Taxi:	
  dataset	
  

The	
  TCL	
  Trip	
  Record	
  dataset	
  
contains,	
  for	
  each	
  trip:	
  

(1)  pick-­‐up	
  and	
  drop-­‐off	
  dates//mes	
  	
  
(2)  pick-­‐up	
  and	
  drop-­‐off	
  loca/ons	
  
(3)  trip	
  distances	
  
(4)  itemized	
  fares,	
  rate	
  types,	
  payment	
  

types	
  
(5)  driver-­‐reported	
  passenger	
  counts	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  serves	
  600,000	
  
passengers	
  per	
  day	
  (236	
  Million/year)	
  
with	
  >50,000	
  drivers.	
  A	
  typical	
  taxi	
  	
  
travels	
  70,000	
  miles	
  per	
  year	
  [NYC	
  TLC]	
  	
  



32 

NY	
  Taxi:	
  previous	
  work	
  examples	
  

[San/	
  et	
  al.,	
  PNAS	
  ’14]	
  
Algorithm	
  to	
  op/mally	
  share	
  
taxis	
  across	
  people	
  to	
  increase	
  
sustainability	
  

[Salnikov	
  et	
  al.,	
  NetMob	
  ’15]	
  
OpenStreetCab:	
  exploi/ng	
  
taxi	
  mobility	
  paferns	
  in	
  
NYC	
  to	
  reduce	
  commuter	
  
costs	
  

Most	
  of	
  the	
  /me,	
  taxis	
  are	
  	
  
cheaper	
  than	
  Uber	
  

Weighted	
  maximum	
  graph	
  matching	
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NY	
  taxi:	
  project	
  ideas	
  

Es/mate	
  opBmal	
  taxi	
  rouBng	
  	
  
from	
  analyzing	
  fine-­‐grained	
  GPS	
  
taxi	
  data	
  

1.	
  Characterizing	
  taxi	
  drivers’	
  abiliBes	
  based	
  on	
  fine-­‐grained	
  GPS	
  
data.	
  What	
  is	
  the	
  strategy	
  of	
  the	
  wealthiest	
  taxi	
  drivers?	
  

3.	
  What	
  about	
  an	
  algorithm	
  to	
  do	
  smart	
  global	
  rouBng	
  of	
  a	
  taxi	
  
fleet?	
  	
  

2.	
  Develop	
  an	
  algorithm	
  that	
  provides	
  smart	
  rouBng	
  for	
  taxi	
  
drivers	
  to	
  maximize	
  profit,	
  low	
  stress,	
  or	
  sustainability?	
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What	
  do	
  you	
  need	
  to	
  learn?	
  

It	
  depends	
  largely	
  on	
  the	
  type	
  of	
  project	
  you	
  
choose!	
   

Choose	
  a	
  project	
  	
  
idea	
  and	
  dataset 

We	
  can	
  
advise	
  you	
  
aoerwards 
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Next	
  steps	
  

Find	
  a	
  project	
  idea:	
  

	
  Receive	
  feedback:	
  

Project	
  proposal:	
  	
  
(Informal,	
  1-­‐2	
  slides)	
  

networks-­‐seminar@mpi-­‐sws.org	
  
hXp://learning.mpi-­‐sws.org/networks-­‐seminar	
  

From	
  Oct	
  28	
  to	
  Nov	
  18	
  

Nov	
  	
  4,	
  11	
  &	
  18	
  (In	
  class)	
  
From	
  Oct	
  28	
  to	
  Nov	
  18	
  (e-­‐mail)	
  	
  

Nov	
  	
  18	
  (In	
  class)	
  

reach	
  us	
  at:	
  


