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Markov chain
We assume discrete time steps, the Markov Chain as follows:

T

p(X1.7) = p(X1) H p(Xe| Xe-1)
t—2
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Transition Matrix

A Transition matrix is a K x K matrix, where

Ajj = p(X¢ = j|X¢—1 = i) is the probability of going from state i to
state j, and EJ- Ajj = 1. We assume X; is discrete so
Xe€e{l,....,K}

State Transition Diagram

A graphical representation of the transition matrix is known as the
state transition diagram. The weights associated with the arcs
are the probabilities.
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Applications: Language Modeling

Uses of Language models:
» Sentence Completeion
» Data Compression
» Text Classification

> Automatic essay writing
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Application: Language Modeling

In general, we can build an n-gram model.
The marginal probalities guven by p(X: = k) are called the
unigram statistics.
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Language Modeling

MLE for Markov language models

» The probability of any particular sequence of length T is given

by
P(X1-T|9) = 7(x1)A(x1, X2) . . . A(XT—1,,XT)
T K K
— 1_[(7r H(XI—J) H H H H(Xt koxe—1=j)
t=2j=1 k=1
> Hence we get.
N . N
fi=1 Ak= s
Zj Nj >k Nik
where
N N Ti—1
NFES T =4),  Ng2D ) T06e =4, Xier1 = K)
i=1 i=1 t=1
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