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Language Models

1.1 Introduction
Language models compute the probability of occurrence of a number
of words in a particular sequence. The probability of a sequence of
m words {w1 , ..., wm } is denoted as P(w1 , ..., wm ). Since the number
of words coming before a word, wi , varies depending on its location
in the input document, P(w1 , ..., wm ) is usually conditioned on a
window of n previous words rather than all previous words:

P(w1 , ..., wm ) =

i=m

i =m

i =1

i =1

∏ P(wi |w1 , ..., wi−1 ) ≈ ∏ P(wi |wi−n , ..., wi−1 )

(1)

Equation 1 is especially useful for speech and translation systems
when determining whether a word sequence is an accurate translation of an input sentence. In existing language translation systems,
for each phrase / sentence translation, the software generates a number of alternative word sequences (e.g. {I have, I had, I has, me have, me
had}) and scores them to identify the most likely translation sequence.
In machine translation, the model chooses the best word ordering
for an input phrase by assigning a goodness score to each output
word sequence alternative. To do so, the model may choose between
different word ordering or word choice alternatives. It would achieve
this objective by running all word sequence candidates through a
probability function that assigns each a score. The sequence with
the highest score is the output of the translation. For example, the
machine would give a higher score to "the cat is small" compared
to "small the is cat", and a higher score to "walking home after school"
compared to "walking house after school".

1.2 n-gram Language Models
To compute the probabilities mentioned above, the count of each ngram could be compared against the frequency of each word. This is

