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•  Consider	
  the	
  DIR	
  model	
  (query	
  likelihod	
  with	
  
Dirichlet	
  smoothing	
  slide	
  36	
  "ProbabilisFc	
  IR")	
  

•  When	
  using	
  logs:	
  

P(q θd ) =
q !
wt

q !( )
t∈V
∏

p(t θdt∈V∏ )wt
q

∝ p(t θdt∈V∏ )wt
q

P(q θd )∝ ln( p(t θdt∈V∏ )wt
q

)

∝ ln(p(t θd )
wt
q

t∈V∑ )

∝ wt
q. ln(p(t θd )t∈V∑ )
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•  TheoreFcal	
  formula,	
  with	
  	
  	
  	
  	
  	
  the	
  Dirichlet	
  
smoothed	
  document	
  language	
  model	
  (µ	
  ∈	
  R+)	
  

	
  

– Good	
  from	
  a	
  theoreFcal	
  point	
  of	
  view,	
  but	
  not	
  from	
  
an	
  efficiency	
  point	
  of	
  view	
  as,	
  as	
  not	
  directly	
  
implemtable	
  using	
  inverted	
  files	
  

•  Actual	
  implementaFon	
  using	
  inverted	
  files	
  :	
  

…	
  Not	
  obvious…	
  explanaFons	
  follow…	
  

P(q |θ̂d )∝ c(w,q). ln(c(w,d)+µ.P(w |C)
| d |+µ

)
w∈V∑

f (d,q) = c(w,q). ln(1+ c(w,d)
µ.P(w |C)

)+ | q | . ln( µ
µ+ | d |

)
w∈d∩q∑

dθ̂
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lnP(q θ̂d ) =rank c(w,q). ln(
c(w,d)+µ.P(w C)

d +µ
)

w∈V
∑

=rank c(w,q). ln(
c(w,d)+µ.P(w C)

d +µ
)+

w∈d∩q
∑ c(w,q). ln(

µ.P(w C)
d +µ

)
w∈q,w∉d
∑

=rank c(w,q). ln(
c(w,d)+µ.P(w C)

d +µ
)

w∈d∩q
∑ + c(w,q). ln(

µ.P(w C)
d +µ

)
w∈q,w∉d
∑

+ c(w,q). ln(
µ.P(w C)
d +µ

)
w∈q
∑ − c(w,q). ln(

µ.P(w C)
d +µ

)
w∈q
∑

dθ̂
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lnP(q θ̂d ) =rank c(w,q). ln(
c(w,d)+µ.P(w C)

d +µ
)

w∈d∩q
∑ − c(w,q). ln(

µ.P(w C)
d +µ

)
w∈d∩q
∑

+ c(w,q). ln(
µ.P(w C)
d +µ

)
w∈q
∑

=rank c(w,q). ln(1+ c(w,d)
µ.P(w C)

)+ c(w,q).
w∈q
∑

w∈d∩q
∑ ln( µ

d +µ
)

+ c(w,q). logP(w C)
w∈q
∑

=rank c(w,q). ln(1+ c(w,d)
µ.P(t C)

)+ q . ln( µ
d +µ

)
w∈d∩q
∑


