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Named Entity Recognition
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Ms. Sanskruti Nijai

Named Entity Recognition (NER) is a natural language processing (NLP) task that involves
identifying and classifying named entities within a|
text into predefined categories. Named entities are
specific pieces of information, such as names o
people, organizations, locations, dates, quantities,
percentages, and more. NER plays a crucial role in|

extracting structured information from unstructured

text, enabling machines to understand and process

human language in a more meaningful way.

The main goal of NER is to identify and categorize these entities accurately in order to enable
downstream applications like information retrieval, question answering, sentiment analysis,
summarization, and more. By recognizing and labeling named entities, NER systems can help

extract relevant information from text, enriching the understanding and analysis of text data.

Why Named Entity Recognition?

Observing the given image, it is possible to predict that the model will be able to identify
various textual things including people, dates, organizations, and locations. Thus, NER aids in

enhancing the text's significance. It is extracting information, to put it simply.
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IBEFEEKIHSSEIOBARTA| o August 4, 1961) is an American

attorney and Politician who served as the 44th President of

the United States from January 20,2009, to January 20;2017. A
member of the _, he was the first -
American to serve as president. He was previously a United
StatesiSenator from Illinois and a member of the |llinois State|

Named Entity Recognition (NER) typically involves the following steps:

1. Tokenization: The input text is divided into individual tokens, which can be words or sub
words. Tokenization is a necessary preprocessing step to break down the text into manageable

units for analysis.

2. Part-of-Speech (POS) Tagging: Every token has a part-of-speech tag that identifies its
grammatical function in the sentence.This helps in distinguishing between different types of

words like nouns, verbs, adjectives, etc.

3. Entity Recognition: This is the core task of NER. In this step, the system identifies spans
of text that correspond to named entities and classifies them into predefined categories like

PERSON, ORGANIZATION, LOCATION, DATE, etc.

4. Categorization: Once the entities are identified, they are categorized into specific types
based on the context. For example, the name "Apple" could refer to the fruit or the technology

company, so context helps determine the correct categorization.
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Some common types of named entities that NER systems typically recognize:

1. Person: Refers to names of individuals, including first names, last names, and full

names.
For example: "John Smith"

2. Organization: Represents names of companies, institutions, organizations, and groups.
Examples include: "Microsoft"

3. Location: Involves names of places, whether specific or general. This category covers
cities, countries, regions, and more.
Examples include: "New York City"

4. Date: Refers to references of dates and periods, both absolute and relative. Examples
include: "July 4, 1776"

5. Time: Represents references to specific times, clock times, and time intervals.
Examples include: "3:30 PM"

6. Money: Involves monetary values and units of currency. Examples include: "$100"

7. Percent: Represents percentage values. Examples include: "20%"

8. Quantity: Involves measurements, counts, and quantities. Examples include: "5
kilograms"

9. Misc: A catch-all category for miscellaneous entities that don't fit neatly into other
predefined categories. This category could include product names, events, and more.

Examples include: "World War II"

Applications of Named Entity Recognition:
1. Information Retrieval and Search Engines:

NER enhances search engines by enabling users to find specific information within documents,

articles, and web pages. Recognizing named entities helps users quickly locate relevant content.

2. Chatbots and Virtual Assistants:
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NER is essential to chatbots and virtual assistants because it enables them to comprehend user
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inquiries and deliver accurate responses.Recognizing named entities helps these
systems identify user intents and tailor responses accordingly.

3. Financial Analysis:
NER assists in extracting financial data from texts, such as company names, stock

symbols, monetary amounts, and percentages. This information is crucial for financial analysis

and market monitoring.
4. Sentiment Analysis:
NER helps sentiment analysis systems understand the sentiment expressed toward

specific entities. For instance, analyzing social media posts about a product or company

becomes more accurate when sentiment is associated with named entities.
5. Text Summarization:

NER aids in generating concise and informative summaries of long texts. By extracting key
named entities, a summarization system can capture the most important information from the

original text.

Challenges in Named Entity Recognition:
1. Ambiguity:

Many words can have multiple meanings or represent different entity types depending on the

context. For instance, "Apple" could refer to the company or the fruit.
2. Rare Entities:

Some named entities might be infrequent or entirely new, making it difficult for NER systems

trained on existing data to recognize them.

3. Language Complexity:
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Some languages have complex morphologies and grammar, making entity recognition more
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challenging.

4. Contextual Disambiguation:

NER must consider the context in which entities appear to accurately classify them. For

example, "Paris" could be a city or a person's name, depending on the context.
5. Noise and Irregularities:

Text data often contains errors, typos, and irregular formatting that can confuse NER systems.

Handling noisy data is a challenge.

Popular Named Entity Recognition (NER) Tools and Libraries:

1. SpaCy:

) Language: Python

° Description: SpaCy is a widely used and efficient NLP library that provides fast and

accurate NER capabilities. It's designed to be user-friendly and offers pre-trained models for

multiple languages.

o Features:
- Easy-to-use API for processing text and extracting entities.

- Named entity labels include categories like PERSON, ORG, GPE, DATE, etc.

2. NLTK (Natural Language Toolkit):

) Language: Python
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° Description: NLTK is a comprehensive library for natural language processing tasks,
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including NER. It's a great choice for learning about NLP concepts and experimenting with

various NLP techniques.

° Features:
- Wide range of NLP functionalities, including tokenization, tagging, parsing, and more.
- Extensive documentation and community support.

3. CoreNLP:
° Language: Java

° Description: CoreNLP is another project by Stanford that provides a suite of NLP tools,

including NER. It's a comprehensive library and includes support for various other NLP tasks.

o Features:
- NER models for entity recognition and classification.
- Extensive linguistic annotations and parsing capabilities.

4. Stanford Named Entity Recognizer (NER):
) Language: Java

° Description: The Stanford NLP (Natural Language Processing) library, developed by
the Stanford NLP Group, is a comprehensive suite of tools and resources for various natural
language processing tasks. It includes components for tokenization, part-of-speech tagging,

dependency parsing, named entity recognition (NER), sentiment analysis, and more.

° Features:
- Stanford NER provides pre-trained models for multiple languages and domain-specific
contexts.
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- While the library comes with pre-trained models, it also allows you to train your own

1

NER models on domain-specific data.

Conclusion:

In conclusion, Named Entity Recognition (NER) has revolutionized how computers understand
and process human language, serving as a cornerstone in the field of natural language

processing.

NER fills the gap between unstructured text data and structured information by locating and
classifying named things within text, opening up a wide range of applications that depend on

precise information extraction.

The significance of NER is evident across diverse domains. From refining search engines and
enhancing question answering systems to enabling sentiment analysis and facilitating chatbots.
NER empowers technologies to interpret language in a manner that mirrors human
comprehension. It transforms text data into actionable insights, streamlining information

retrieval, summarization, and analysis processes.

NER continues to be at the forefront of developments in text understanding as we go forward
into an era of abundant data. NER models continue to be transformed into powerful tools
capable of extracting, classifying, and contextualizing named things across languages and
domains through the merging of linguistic insights, machine learning ability, and domain

understanding.

With NER, the latent potential in textual material can be unlocked, advancing the science of
natural language processing to new heights. NER's applications range from information

retrieval to legal analysis.
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