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Word Embeddings

Word embeddings are a type of word representation that 

allows words with similar meaning to have a similar 

representation. They are a way of representing words as 

vectors in a continuous vector space, where semantically 

similar words are mapped to nearby points. Unlike 

traditional methods like Bag-of-Words (BoW) or TF-IDF, 

word embeddings capture the context of a word in a 

document, its semantic and syntactic relationships, and its 

multi-dimensional space.



Word Embeddings

Key Concepts of Word Embeddings

Continuous Vector Space: Words are represented as 

dense vectors of real numbers, typically in the range of 

50 to 300 dimensions.

Semantic Relationships: Words that are used in 

similar contexts tend to have similar vectors.

Contextual Understanding: Embeddings capture the 

context in which words appear, enabling better 

performance in tasks like analogy reasoning, semantic 

similarity, and syntactic parsing.



Word Embeddings

Algorithms for Word Embeddings:

Word2Vec
Developed by Google, Word2Vec is one of the most well-known algorithms 

for creating word embeddings. It uses neural networks to learn word 

associations from a large corpus of text. Word2Vec comes in two flavors:

Continuous Bag of Words (CBOW): Predicts a word given its context. For 

example, given the context "The cat sat on the ___", it predicts the word 

"mat".

Skip-gram: Predicts the context given a word. For example, given the word 

"sat", it predicts the surrounding words "The", "cat", "on", "the".



Word Embeddings

Algorithms for Word Embeddings:

Word2Vec

Advantages of Word2Vec:

Efficient to train on large datasets.

Captures linear relationships between words (e.g., King 

- Man + Woman ≈ Queen).



Word Embeddings

GloVe (Global Vectors for Word Representation):

Developed by Stanford, GloVe is another popular word 

embedding method. Unlike Word2Vec, which relies on local 

context windows, GloVe is based on global word-word co-

occurrence statistics from a corpus. It constructs a co-occurrence 

matrix and then applies matrix factorization to produce word 

vectors.

Advantages of GloVe:

- Captures both local context and global statistical information.

- Pre-trained models are available, trained on massive datasets like 

Common Crawl and Wikipedia.
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Word Embeddings

Benefits of Word Embeddings

Improved Performance: Word embeddings often lead to better 

performance in NLP tasks such as text classification, sentiment 

analysis, and machine translation.

Semantic Understanding: They enable models to understand the 

semantic meaning of words and phrases, leading to more natural 

and effective language understanding.

Dimensionality Reduction: They reduce the dimensionality of 

the text data while preserving the semantic relationships between 

words



Word Embeddings

Use Cases of Word Embeddings

Sentiment Analysis: Understanding the sentiment of a piece of 

text based on the context of words.

Machine Translation: Translating text from one language to 

another while maintaining context and meaning.

Document Similarity: Finding similar documents by comparing 

the embeddings of their constituent words.



Word Embeddings

Word embeddings are a powerful tool in NLP that transform 

words into continuous vector spaces, capturing semantic 

relationships and contextual meanings. Algorithms like Word2Vec 

and GloVe are widely used to generate these embeddings, 

providing significant improvements over traditional text 

representation methods. By leveraging these embeddings, NLP 

systems can achieve better performance in a variety of tasks, from 

sentiment analysis to machine translation.


