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Spell	
  Checking	
  

•  Basic	
  approach:	
  suggest	
  correc0ons	
  for	
  words	
  not	
  found	
  in	
  
spelling	
  dic+onary	
  

•  Sugges0ons	
  found	
  by	
  comparing	
  word	
  to	
  words	
  in	
  dic0onary	
  
using	
  similarity	
  measure	
  

•  Most	
  common	
  similarity	
  measure	
  is	
  edit	
  distance	
  
–  number	
  of	
  opera0ons	
  required	
  to	
  transform	
  one	
  word	
  into	
  the	
  other	
  



Edit	
  distance	
  to	
  “Nancy”?	
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Edit	
  Distance	
  

•  Damerau-­‐Levenshtein	
  distance	
  
–  counts	
  the	
  minimum	
  number	
  of	
  inser0ons,	
  dele0ons,	
  subs0tu0ons,	
  or	
  

transposi0ons	
  of	
  single	
  characters	
  required	
  
–  e.g.,	
  Damerau-­‐Levenshtein	
  distance	
  1	
  

	
  
	
  

–  distance	
  2	
  



Edit	
  Distance	
  

•  Number	
  of	
  techniques	
  used	
  to	
  speed	
  up	
  calcula0on	
  of	
  edit	
  
distances	
  
–  restrict	
  to	
  words	
  star0ng	
  with	
  same	
  character	
  
–  restrict	
  to	
  words	
  of	
  same	
  or	
  similar	
  length	
  
–  restrict	
  to	
  words	
  that	
  sound	
  the	
  same	
  

•  Last	
  op0on	
  uses	
  a	
  phone+c	
  code	
  to	
  group	
  words	
  
–  e.g.	
  Soundex	
  



Soundex	
  Code	
  



Spelling	
  Correc0on	
  Issues	
  

•  Ranking	
  correc0ons	
  
–  “Did	
  you	
  mean...”	
  feature	
  requires	
  accurate	
  ranking	
  of	
  possible	
  

correc0ons	
  

•  Context	
  
–  Choosing	
  right	
  sugges0on	
  depends	
  on	
  context	
  (other	
  words)	
  
–  e.g.,	
  lawers	
  →	
  lowers,	
  lawyers,	
  layers,	
  lasers,	
  lagers	
  	
  	
  	
  	
  	
  	
  but	
  	
  trial	
  lawers	
  

→	
  trial	
  lawyers	
  

•  Run-­‐on	
  errors	
  
–  e.g.,	
  “mainscourcebank”	
  
–  missing	
  spaces	
  can	
  be	
  considered	
  another	
  single	
  character	
  error	
  in	
  right	
  

framework	
  



Noisy	
  Channel	
  Model	
  

•  User	
  chooses	
  word	
  w	
  based	
  on	
  probability	
  distribu0on	
  P(w)	
  
–  called	
  the	
  language	
  model	
  
–  can	
  capture	
  context	
  informa0on,	
  e.g.	
  P(w1|w2)	
  

•  User	
  writes	
  word,	
  but	
  noisy	
  channel	
  causes	
  word	
  e	
  to	
  be	
  
wriUen	
  instead	
  with	
  probability	
  P(e|w)	
  
–  called	
  error	
  model	
  
–  represents	
  informa0on	
  about	
  the	
  frequency	
  of	
  spelling	
  errors	
  



Noisy	
  Channel	
  Model	
  

•  Need	
  to	
  es0mate	
  probability	
  of	
  correc0on	
  
–  P(w|e)	
  =	
  P(e|w)P(w)	
  

•  Es0mate	
  language	
  model	
  using	
  context	
  
–  e.g.,	
  P(w)	
  =	
  λP(w)	
  +	
  (1	
  −	
  λ)P(w|wp)	
  
–  wp	
  is	
  previous	
  word	
  

•  e.g.,	
  	
  
–  “pumpkin	
  spife”	
  
–  “spice”	
  and	
  “spine”	
  both	
  likely	
  correc0ons,	
  	
  
	
  	
  	
  	
  	
  	
  but	
  P(spice|pumpkin)	
  >	
  P(spine|pumkin)	
  



Noisy	
  Channel	
  Model	
  

•  Language	
  model	
  probabili0es	
  es0mated	
  using	
  corpus	
  (set	
  of	
  
documents)	
  and	
  query	
  log	
  

•  Both	
  simple	
  and	
  complex	
  methods	
  have	
  been	
  used	
  for	
  
es0ma0ng	
  error	
  model	
  
–  simple	
  approach:	
  assume	
  all	
  words	
  with	
  same	
  edit	
  distance	
  have	
  same	
  

probability,	
  only	
  edit	
  distance	
  1	
  and	
  2	
  considered	
  
–  more	
  complex	
  approach:	
  incorporate	
  es0mates	
  based	
  on	
  common	
  

typing	
  errors	
  (e.g.	
  keyboard	
  layout)	
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