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WHAT IS NATURAL LANGUAGE PROCESSING

Wikipedia definition:

Natural language processing (NLP) is a subfield of computer science, information 
engineering, and artificial intelligence concerned with the interactions between 
computers and human (natural) languages, in particular how to program computers to 
process and analyze large amounts of natural language data.

Challenges in natural language processing frequently involve speech recognition, 
natural language understanding, and natural language generation.



WHY NLP



TOPIC MODELING

A critical component in NLP and text analytics.

Volume of collections of text document is growing exponentially, necessitating 
methods for automatically organizing, understanding, searching and summarizing 
them
•Uncover hidden topical patterns in collections.
•Annotate documents according to topics.
•Using annotations to organize, summarize and search.



EXAMPLE

NIH Grants Topic Map 2011
NIH Map Viewer (https://app.nihmaps.org)

https://app.nihmaps.org/


TOPIC MODELING- BREAKING UP

Without the math of the model, we define topic modeling as:

Every document is a mixture of topics. We imagine that each document may 
contain words from several topics in particular proportions. For example, in a two-
topic model we could say “Document 1 is 90% topic A and 10% topic B, while 
Document 2 is 30% topic A and 70% topic B.”

Every topic is a mixture of words. For example, we could imagine a two-topic 
model of American news, with one topic for “politics” and one for “entertainment.” 
The most common words in the politics topic might be “President”, “Congress”, and 
“government”, while the entertainment topic may be made up of words such as 
“movies”, “television”, and “actor”. Importantly, words can be shared between topics; 
a word like “budget” might appear in both equally.



EXAMPLE- LDA (DAVID BLEI ET AL 2003)



EXAMPLE CONTD…



GENERATIVE MODEL

Each topic is a distribution over words 
Each document is a mixture of corpus-wide topics
Each word is drawn from one of those topics



TOPIC MODELING- USE CASES

Recommendation Systems
Personalization tools allow filtering large collections of movies, music, tv shows, … to 
recommend only relevant items to people….probabilistic modeling technique…
 Build a taste profile for a user
 Build topic profile for an item



USE CASE (SEO)-CONTD…

Search engines use topic modeling to process web pages.

Topic models help consumers (and search engine robots) understand large collections 
of documents, and process themes throughout each record in that collection.

Topic models take precedence over keyword targeting and use a technique called 
TF-IDF to measure keyword relevancy.

Establishes semantic association- the focus shifts to user intent. 

Presenter
Presentation Notes
Consider a document containing 100 words wherein the word cat appears 3 times. The term frequency (i.e., tf) for cat is then (3 / 100) = 0.03. Now, assume we have 10 million documents and the word cat appears in one thousand of these. Then, the inverse document frequency (i.e., idf) is calculated as log(10,000,000 / 1,000) = 4. Thus, the Tf-idf weight is the product of these quantities: 0.03 * 4 = 0.12.



SUMMARIZING

Topic modeling refers to writing on a specific topic in depth, and developing related 
content around it. Ten years ago, you could get away with merely mashing as many 
keywords as possible into your web pages and content, and that would be enough. 
However, Google changed its algorithms to emphasize topics over keywords 
(although keywords still remain as an integral part of SEO).

Currently, Google algorithms, reward content that is relational and builds on accurate 
pieces of content that go in-depth on a specific topic. The trick to using this algorithm 
is to link your internal content to pillar pages to illustrate the semantic relationship 
between the topics you're referring to. The cluster set-up of your topics emphasizes to 
Google that your content is an authority and its accordingly rewarded with higher 
ranks in search.



SEMANTIC SEO AND TOPIC MODELING

1. Pick a longtail target keyword

2. Find semantically similar phrases

3. Include the keywords in your content scope

4. Use the target phrase(s) in the title, header, & body text

Objective: Rank for target keywords+topic

Presenter
Presentation Notes
Three or four word terms which are specialized and targeted.



EXAMPLE- TOPIC MODELS

About the data:

13000+ political blogs collected in 2008, downloaded from Kaggle.

Example:

Mike Huckabee is pretty slick. He's the one Republican who's been boosted by the 
big media. Those media headlines got him off to a fast start. But a couple of 
days ago he got the press laughing at his shenanigans with his "I'm NOT 
negative!" press conference.







MOST FREQUENT TERMS



SENTIMENT ANALYSIS



TF-IDF SIMILARITY CLUSTERS (100 BLOGS)
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