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Firnish remaining LM issues
+ Smoothing

+ Backoff and Imterpalation
Paris of Speech

POS Tagging

HMAs and Viterbi

Laplace smoothing
= Also called add-one smoothing
= Just add one o all the counts!
= Wery simple
- MLE estimate: #w.) -,
: R |
- Laplace estimate:  Hlaplace| ") = 5 v
= Reconstrected counts: e |-:|%




Laplace smoothed bigram
counts
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Laplace-smoothed bigrams
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Reconstituted counts
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Big Changes to Counts

= Cioent in) went from 0S8 B 2381

= Fibo{want) froem (BE o 26!
= DObcount dm C5C
s g fior “chinsos foof = 10! A Dk educion
s Bz ingeneral Lagecs s buriinprurend
v Could uss rmos Tre-greines medhed (mds-k]
= Ciespli= Hs flews Lapiace (add-k) & hosweyver s8ll usad 1o
smoath ofser protablistic models In MLP, especially
& For ot i
s in dormine whems e nombee of oo @n L oeoc hoge.

Better Discounting Methods

= Inturton used by many smoothing
abgorithmis
+ Zood-Turing
» Knesar-May
+ Witten-Sell
= |5 to use the count of things we've seen
once to help estimate the count of things
WE VE NEVEr seen

Good-Turing

= Imagine you ars fishing
& Thiere are 8 spacles; canp, perchi, whibefish, rout,
=almeom, =el, catfizh, bass
= You have caught

# 10 cang, 2 parch, 2 whisTEh, 1 trout, 1 salmon, 1 22l
= 1Z fizh {lok=ns]

= & spedes (hypes]
» How likely is i that you'l next see anather trout?
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