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Viterbi Algorithm for the Urn problem (first two symbols)

At every stage, we only keep three nodes
at the end of observation sequence - we have three nodes (total nodes
- 3 x 8)
complexity comes down from |S ||o| to |S |.|o|
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HMM-POS Tagging Example

HMM - POS Tagging

Goal: choose the most probable tag sequence given the observation
sequence of n words ŵn

1

Using Bayes’ rule

Simplifying further by dropping the denominator
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HMM-POS Tagging Example

HMM - POS Tagging

HMM makes two further assumptions:
1 probability of a word depends only on its tag and is independent of

neighbouring words and tags

2 probability of a word depends only on its tag and is independent of
neighbouring words and tags

Using these simplifications:
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HMM-POS Tagging Example

HMM - POS Tagging

Figure: Markov chain corresponding to the hidden states of HMM. The transition
probabilities A are used to compute the prior probability.
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HMM-POS Tagging Example

HMM - POS Tagging

Figure: Observation likelihoods B for the HMM.
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HMM-POS Tagging Example

HMM - POS Tagging

Figure: Observation likelihoods B for the HMM.
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HMM-POS Tagging Example

Viterbi Algorithm - Pseudocode
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HMM-POS Tagging Example

POS Tagging - Example

Janet will back the bill

Janet/NNP will/MD back/VB the/DT bill/NN
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HMM-POS Tagging Example

POS Tagging - Example

Janet will back the bill

Janet/NNP will/MD back/VB the/DT bill/NN
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HMM-POS Tagging Example

POS Tagging - Example

Janet will back the bill
Janet/NNP will/MD back/VB the/DT bill/NN
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HMM-POS Tagging Example

Relation Extraction

Relation Extraction

Introduction
Relation types

Relation Extraction Methods

Hand-built patterns
Supervised learning methods
Unsupervised or semi-supervised Methods

Bootstrapping methods
Distant supervision
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Introduction

Relation Extraction - Example
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Introduction

Relation Extraction - Example
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Introduction

Relation Types - ACE 2003

slide adapted from Doug Appelt
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Introduction

Relation Types - Freebase
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Introduction

Relation Types - Geospatial
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Introduction

Relation Extraction - Need
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Introduction

Relation Extraction - Need
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Relation Extraction - Methods Hand-built patterns

Hand-built Patterns

What does Gelidium mean?

Agar is a substance prepared from a mixture of
red algae, such as Gelidium, for laboratory or industrial

use
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Hand-built Patterns
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Relation Extraction - Methods Hand-built patterns

Examples of the Hearst’s Patterns

slide adapted from Luke Zettlemoyer
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Relation Extraction - Methods Hand-built patterns

Problems with Hand-built Patterns

slide adapted from Luke Zettlemoyer
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Relation Extraction - Methods Supervised learning methods

Supervised Relation Extraction - Approach

slide adapted from Luke Zettlemoyer
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Relation Extraction - Methods Supervised learning methods

Word Features for Relation Extraction

slide adapted from Dan Jurafsky
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Relation Extraction - Methods Supervised learning methods

Parse Features for Relation Extraction

slide adapted from Dan Jurafsky
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Relation Extraction - Methods Supervised learning methods

Classifiers for Supervised Learning Methods

slide adapted from Dan Jurafsky
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Relation Extraction - Methods Supervised learning methods

Supervised Learning Methods - Evaluation

slide adapted from Dan Jurafsky
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Relation Extraction - Methods Supervised learning methods

Supervised Learning Methods - Summary

slide adapted from Dan Jurafsky
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Relation Extraction - Methods Bootstrapping methods

Bootstrapping Approach
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Relation Extraction - Methods Bootstrapping methods

Bootstrapping Example

slide adapted from Nguyen Bach and Sameer Badaskar
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Relation Extraction - Methods Bootstrapping methods

Bootstrapping - Matched Document 1

slide adapted from Nguyen Bach and Sameer Badaskar
March 4 2019 31 / 43



Relation Extraction - Methods Bootstrapping methods

Bootstrapping - Matched Document 2

slide adapted from Nguyen Bach and Sameer Badaskar
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Relation Extraction - Methods Bootstrapping methods

Bootstrapping - Developing Patterns

slide adapted from Nguyen Bach and Sameer Badaskar
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Relation Extraction - Methods Bootstrapping methods

Bootstrapping - Search for more patterns and new tuples

slide adapted from Nguyen Bach and Sameer Badaskar
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Relation Extraction - Methods Bootstrapping methods

Bootstrapping System

slide adapted from Jim Martin
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Relation Extraction - Methods Bootstrapping methods

Bootstrapping - Problems

slide adapted from Luke Zettlemoyer
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Relation Extraction - Methods Distant supervision method

Distant supervision method

slide adapted from Dan Jurafsky
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Relation Extraction - Methods Distant supervision method

Distant supervision paragidm

slide adapted from Dan Jurafsky
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Relation Extraction - Methods Distant supervision method

Distant supervision - approach

slide adapted from Dan Jurafsky
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Relation Extraction - Methods Distant supervision method

Distant supervision - approach

slide adapted from Dan Jurafsky
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Neural Network Models

CNN-based Models
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Neural Network Models

RNN-based Models
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Neural Network Models

Dependency-based NN Models
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