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5. N-grams and Language 
Models

CS674
Spring 2007

Reading Assignment

Jurafsky and Martin Ch. 4 
N-Grams
from new edition

Zeros

If c(v,w) is zero, then xv
w is zero.

If the vw occurs in the testing sample, we 
get infinite perplexity,
infinite cross entropy.

Just because we never saw vw in training, 
we shoudn’t consider it impossible.

Add one smoothing

Unigram model

P(w) =def c(w) / N

P’(w) =def (c(w)+1) / (N + V)

N unit counts from the corpus
V from add one

Adjusted counts

c*(w) =def (c(w) + 1) * N / (N + V)
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Redistributive tax system

Take a high proportion of income from the 
rich.

Redistribute it to the poor as a negative 
income tax.

Gives “poor estimates” of the ideal income 
of high earners.

Good-Turing smoothing

Count for count

Nx = Σ 1  

w such that
c(w) = x

Number of words that have count c.
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Good-Turing smoothing

Nx = Σ 1  

w such that
c(w) = x

Any word w which contributes to the sum 
has an original count c(w)=x.

Adjust this to c*(w) = (x + 1)Nx+1 / Nx


