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Language	
  diversity

Language	
  variation	
  is	
  a	
  constant	
  

Variation	
  in	
  space	
  

Twitter	
  ‘supports’	
  33	
  languages	
  

Ethnologue	
  lists	
  7,102	
  languages	
  

ISO	
  639-­‐3	
  codes	
  for	
  8,140	
  languages	
  

Countless	
  regional,	
  ethnic,	
  professional	
  dialects	
  /	
  varieties	
  

Variation	
  in	
  time



Language	
  diversity



Fæder	
  ūre,	
  þū	
  þe	
  eart	
  on	
  heofonum;	
  Sīe	
  þīn	
  nama	
  gehālgod,	
  tō	
  becume	
  þīn	
  rīce,	
  
gewurþe	
  þīn	
  willa,	
  on	
  eorðan	
  swā	
  swā	
  on	
  heofonum.	
  Ūrne	
  gedæghwamlican	
  hlāf	
  
sele	
  ūs	
  tōdæg,	
  and	
  forgif	
  ūs	
  ūre	
  gyltas,	
  swā	
  swā	
  wē	
  forgifaþ	
  ūrum	
  gyltendum,	
  
and	
  ne	
  gelǣd	
  þū	
  ūs	
  on	
  costnunge,	
  ac	
  ālīes	
  ūs	
  of	
  yfele,	
  sōþlīce.

Oure	
  fadir	
  that	
  art	
  in	
  heuenes	
  halowid	
  be	
  this	
  name,	
  thi	
  kyngdom	
  come	
  to,	
  be	
  thi	
  
wille	
  don	
  in	
  erthe	
  es	
  in	
  heuene,	
  yeue	
  to	
  us	
  this	
  day	
  oure	
  bread	
  ouir	
  other	
  
substance,	
  &	
  forgeue	
  to	
  us	
  oure	
  dettis,	
  as	
  we	
  forgeuen	
  to	
  oure	
  dettouris,	
  &	
  lede	
  
us	
  not	
  in	
  to	
  temptacion:	
  but	
  delyuer	
  us	
  from	
  yuel,	
  amen.

Our	
  father	
  which	
  art	
  in	
  heaven,	
  hallowed	
  be	
  thy	
  Name.	
  Thy	
  kingdome	
  come.	
  Thy	
  
will	
  be	
  done,	
  in	
  earth,	
  as	
  it	
  is	
  in	
  heaven.	
  Giue	
  vs	
  this	
  day	
  our	
  dayly	
  bread.	
  And	
  
forgiue	
  vs	
  our	
  debts,	
  as	
  we	
  forgiue	
  our	
  debters.	
  	
  And	
  leade	
  vs	
  not	
  into	
  
temptation,	
  but	
  deliuer	
  vs	
  from	
  euill:	
  For	
  thine	
  is	
  the	
  kingdome,	
  and	
  the	
  power,	
  
and	
  the	
  glory,	
  for	
  euer,	
  Amen.

Our	
  Father,	
  who	
  is	
  in	
  heaven,	
  may	
  your	
  name	
  be	
  kept	
  holy.	
  	
  May	
  your	
  kingdom	
  
come	
  into	
  being.	
  	
  May	
  your	
  will	
  be	
  followed	
  on	
  earth,	
  just	
  as	
  it	
  is	
  in	
  heaven.	
  	
  Give	
  
us	
  this	
  day	
  our	
  food	
  for	
  the	
  day.	
  	
  And	
  forgive	
  us	
  our	
  offenses,	
  just	
  as	
  we	
  forgive	
  
those	
  who	
  have	
  offended	
  us.	
  	
  And	
  do	
  not	
  bring	
  us	
  to	
  the	
  test.	
  	
  But	
  free	
  us	
  from	
  
evil.	
  	
  For	
  the	
  kingdom,	
  and	
  the	
  power,	
  and	
  the	
  glory	
  are	
  yours	
  forever.	
  Amen.



Meaning

reversible	
  vs.	
  irreversible	
  

In	
  Standard	
  American	
  English	
  (COCA),	
  reversible	
  has	
  many	
  
senses,	
  but	
  irreversible	
  is	
  fairly	
  restricted	
  

Biomedical	
  contexts:	
  

Following	
  a	
  careful	
  screening	
  by	
  a	
  physician	
  for	
  concurrent	
  
medical	
  illnesses	
  and	
  reversible	
  causes	
  of	
  pain,	
  persons	
  with	
  
CBP	
  undergo	
  evaluation	
  by	
  physical	
  and	
  exercise	
  therapists	
  .	
  

In	
  1993	
  ,	
  the	
  gene	
  that	
  determines	
  the	
  occurrence	
  of	
  
Huntington’s	
  disease,	
  an	
  irreversible	
  degeneration	
  of	
  the	
  
nervous	
  system	
  ,	
  was	
  discovered	
  .	
  



Meaning



Meaning



Meaning

Specialized	
  corpus:	
  7,317	
  papers	
  (38,314,863	
  words)	
  on	
  non-­‐
small	
  cell	
  lung	
  cancer	
  

A	
  

Afatinib	
  is	
  an	
  irreversible	
  EGFR/HER2	
  inhibitor	
  developed	
  
by	
  Boehringer	
  Ingelheim	
  [11]	
  currently	
  being	
  clinically	
  
evaluated	
  in	
  NSCLC	
  .	
  



Vector	
  Space	
  Models

Vector	
  Space	
  Models	
  are	
  one	
  way	
  to	
  operationalize	
  a	
  
distributional	
  notion	
  of	
  meaning	
  

Results	
  from	
  shallow	
  methods	
  can	
  only	
  be	
  as	
  good	
  as	
  the	
  input	
  
(representativeness)	
  

Corpus	
  of	
  reading	
  material	
  for	
  K-­‐12	
  students	
  

bicycle:	
  pedals,	
  handlebars,	
  bicycles,	
  pedaling,	
  bike,	
  starley,	
  
highwheeler,	
  boneshaker,	
  mede,	
  lallement,	
  gearwheels,	
  
gearwheel,	
  drais,	
  bikers,	
  bikes,	
  wheels,	
  wheel,	
  bicycled,	
  
pedal	
  

patriot:	
  1775,	
  patriots,	
  lexington,	
  concord,	
  loyalist,	
  loyalists,	
  
1777,	
  bunker,	
  minutemen,	
  hancock,	
  1776,	
  redcoats,	
  
ticonderoga,	
  sniping,	
  framingham,	
  edgel,	
  revere,	
  
cornwallis,	
  saratoga





north	
  park

hipster	
  (0.201)	
  craftsman	
  (0.367)	
  gentrified	
  (0.381)	
  flight	
  path	
  
(0.385)	
  coffee	
  shops	
  (0.385)	
  funky	
  (0.402)	
  artsy	
  (0.418)	
  cottage	
  
(0.431)	
  housing	
  stock	
  (0.456)	
  iffy	
  (0.458)	
  walkable	
  (0.459)	
  gritty	
  
(0.459)	
  bungalow	
  (0.462)	
  urban	
  (0.468)	
  hip	
  (0.482)	
  main	
  drag	
  
(0.489)	
  hipsters	
  (0.521)	
  mansions	
  (0.529)	
  apartment	
  buildings	
  
(0.532)	
  pubs	
  (0.538)	
  charm	
  (0.541)	
  trendy	
  (0.556)	
  great	
  
neighborhood	
  (0.562)	
  antique	
  (0.569)	
  walkability	
  (0.576)	
  great	
  
areas	
  (0.581)	
  character	
  (0.586)	
  parts	
  (0.595)	
  eclectic	
  (0.606)	
  gay	
  
(0.607)	
  bars	
  (0.607)	
  tattoo	
  (0.613)	
  urban	
  areas	
  (0.618)	
  pricier	
  
(0.618)	
  shops	
  (0.621)	
  gentrification	
  (0.626)	
  counts	
  (0.627)	
  
sketchy	
  (0.628)	
  cottages	
  (0.630)	
  particularly	
  (0.634)	
  coffee	
  shop	
  
(0.634)	
  beach	
  communities	
  (0.635)	
  upscale	
  (0.636)	
  blocks	
  (0.638)	
  
urban	
  neighborhoods	
  (0.650)	
  congested	
  (0.652)	
  bungalows	
  (0.654)	
  
small	
  city	
  (0.655)	
  vibe	
  (0.662)	
  charming	
  (0.664)	
  neighboring	
  
(0.666)	
  reached	
  (0.670)	
  northern	
  part	
  (0.673)	
  hill	
  (0.673)	
  urban	
  
core	
  (0.674)	
  downside	
  (0.675)	
  rental	
  budget	
  (0.675)



centrally	
  (0.389)	
  mesa	
  college	
  (0.459)	
  apartment	
  complexes	
  (0.472)	
  
shopping	
  centers	
  (0.493)	
  single	
  family	
  homes	
  (0.512)	
  supermarkets	
  
(0.512)	
  located	
  (0.519)	
  supermarket	
  (0.523)	
  easy	
  access	
  (0.528)	
  
shopping	
  malls	
  (0.551)	
  near	
  (0.561)	
  zip	
  (0.562)	
  branch	
  (0.572)	
  min	
  
drive	
  (0.582)	
  albertsons	
  (0.608)	
  apartments	
  (0.609)	
  good	
  
neighborhoods	
  (0.614)	
  branches	
  (0.617)	
  military	
  housing	
  (0.618)	
  
home	
  depot	
  (0.619)	
  close	
  (0.638)	
  only	
  one	
  (0.640)	
  classifieds	
  
(0.640)	
  quiet	
  (0.650)	
  campus	
  (0.656)	
  henry	
  (0.658)	
  short	
  commute	
  
(0.658)	
  nasty	
  (0.661)	
  newly	
  (0.661)	
  complex	
  (0.662)	
  rush	
  hour	
  
(0.663)	
  short	
  drive	
  (0.663)	
  repair	
  (0.663)	
  shopping	
  center	
  (0.665)	
  
pricey	
  (0.669)	
  condo	
  complex	
  (0.671)	
  apts	
  (0.671)	
  item	
  (0.680)	
  
recommended	
  (0.682)	
  centers	
  (0.682)	
  congestion	
  (0.683)	
  roommate	
  
(0.685)	
  nearby	
  (0.685)	
  stores	
  (0.686)	
  parkway	
  (0.688)	
  ins	
  (0.690)	
  
hey	
  everyone	
  (0.690)	
  good	
  area	
  (0.691)	
  pricier	
  (0.691)	
  mcdonalds	
  
(0.693)	
  nicest	
  (0.693)

clairemont	
  mesa







San Diego San Francisco
hipster south park mission
dim sum kearny mesa chinatown
affordable (temecula) gilroy
pricey del mar pleasant hill
dangerous logan heights tenderloin
tourist old town union square
condos downtown soma
gay hillcrest (castro)
good schools carmel mountain ranch san ramon
hiking ocean beach presidio
white collar sorrento valley walnut creek
flight path bankers hill (burlingame)



Prospects

Big	
  data	
  linguistic	
  techniques	
  applied	
  to	
  broad	
  spectrum	
  texts	
  
allow	
  us	
  to	
  extract	
  real-­‐world	
  intelligence	
  from	
  ‘unstructured’	
  
data	
  

When	
  applied	
  to	
  more	
  focused	
  corpora,	
  they	
  yield	
  insights	
  about	
  
speakers	
  that	
  would	
  not	
  be	
  accessible	
  via	
  traditional	
  qualitative	
  
methods	
  

Hybrid	
  quantitative	
  /	
  qualitative	
  methods


